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This popular 4-segment design is highly 
efficient. It is easy to handle in TV 
production work and assures a mini- 
mum of breakage. 2-segment types are 
also available. 


SEGMENTED 
DEFLECTION 
YOKE CORES 
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CERAMIC CORES THAT SET 
THE QUALITY STANDARDS 


The tremendous advance in the use of metallic oxide 
(non-metallic) cores has been due in large part to Stack- 
pole powder molding experience which paved the way to 
fully dependable units in production quantities. Stackpole 
Ceramag Cores assure lower losses with higher operating 
efficiency, lower operating temperatures, lighter weight, 
smaller sizes, maximum permeability, less corona effect 
and minimum cost. Ceramag cores are made in two grades 
for high and low flux densities. 


"'U? and "'E’’ CORES Permeability of these Stackpole Ceramag 
Coresis of the order of 10 tol by comparison 
FOR FLYBACK with conventional iron cores. They are 


materially smaller, have higher resistance 

TRANSFORMERS and operate much cooler due to the absence 
of eddy current losses. Many special types 
are regularly produced. 
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TELEVISION IMAGE 
W-1-D-T-H CONTROL TYPES 


These Stackpole Ceramag Cores assure remarkably higher stand- 
ards of efficiency for TV horizontal image deflection circuits. In areas 
where there is a low line voltage, they give ratios of from 1 to 8 or more 
compared with 1-5 for previous high permeability types. 


Electronic Components Division 


STACKPOLE CARBON CO 


ALLEN B. DU MONT 
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Operating on the principle of the flying spot scan- 
ner, the Du Mont Universal Color Scanner provides 
for the Broadcaster, Receiver Manufacturer, Devel- 
opment Laboratory — tri-color signals from any 
35 mm. 2 x 2” color transparency. Available as out- 
puts are an FCC approved field sequential video 
color signal and three simultaneous video color 
signals which may be fed to any external sampling 
equipment for experimental work with line or dot 


SEND 
FOR 
DETAILED 


TECHNICAL 
LITERATURE 


46526 
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LABORATORIES, INC. * TELEVISION TRANSMITTER DIVISION, CLIFTON, N. J. 


what about color TV? 
what are you doing about it? 


u Moat pacorcer 


~ om UNIVERSAL 
COLOR SCANNER 


A SIGNAL SOURCE FOR ALL 
TV COLOR SYSTEMS 


sequential systems. Horizontal line frequencies may 
be set at 15.75 or 29.16 kc and vertical field rates 
at 60 or 144 fields per second (intermediate values 
may be specified as desired) . This assures a flexible 
equipment embracing both present black and white 
standards as well as FCC approved color standards 
and adaptable for use with any of the other pres- 
ently proposed color systems, 
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The important reasons behind the steadily increas- 
ing demand for Sylvania TV Picture Tubes are: 
(1) high quality performance, (2) broad national 
recognition. : 

Sylvania’s picture tube experience includes lead- 
ership in 4 specialized fields... all basic to TV pic- 
ture tube production. These are radio, electronics, 
lighting, and phosphors. 


A Sylvania tube engineer, for example, invented 
the famous Ion Trap now generally adopted, un- 
der special Sylvania license, by other leading pic- 
ture tube makers. 

Sylvania’s 25 years of lighting research, includ- 
ing advances in phosphors and filamentary wire 
techniques and coatings, has also contributed to 
the outstanding clarity and long life of Sylvania 
picture tubes. 


Popular TV show tells millions 


Set owners are being kept informed of Sylvania’s 
leadership by the big, popular television show, 
“Beat the Clock,’ on CBS-TV. Every week this pro- 
gram emphasizes Sylvania’s unique background 
and the fine quality of all Sylvania products, thus 
assuring you that Sylvania picture tubes are an 
added selling aid to the sets you manufacture. 

New folder, giving complete descriptions and 
ratings of all Sylvania TV Picture Tubes is yours 
for the asking. For your copy address: Sylvania 
Electric Products Inc., Dept. R-1501, Emporium, 
Penna. Sylvania Representatives are located in all 
foreign countries. Names on request. 


SYLVANIA* ELECTRIC 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS: ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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+ SPACE-SAVING 
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THE FL2AT COMPLETE 
DISC CERAMIC LINE 


Sprague-Herlec Cera-mite Capacitors are a ‘must’ for modern 


we 
ener ta 


st? 


television circuits. 

Now available in NPO and N750 temperature-compensating 
bodies and in two different high-K bodies, Cera-mites meet 
most application needs in the 10 mmf to 15,000 mmf capaci- 
tance range. 

These miniature capacitors offer set designers maximum space 
economy, ease of mounting, and improved very-high-frequency 
performance. 

The flat disc with uni-directional lead construction has min- 
imum self-inductance and a higher self-resonant frequency than 
a tubular design; hence improved v-f bypass efficiency. 

Sprague-Herlec Engineering Bulletin 601B gives the complete 
list of standard ratings as well as performance specifications. 
Write for your copy today! 


S 9D Q 1 fh it SPRAGUE ELECTRIC COMPANY 
PIONEERS IN ~~ ® North Adams, Massachusetts 


ELECTRIC AND ELECTRONIC DEVELOPMENT 
THE HERLEC CORPORATION © Milwaukee 3,.Wisconsin 


(Wholly owned Sprague Subsidiary). 
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An If Freeze-Lift Promise 

Tuost VHF De-Icrne predictions, which have been par- 
ticularly rampant during the past sixty days. received the 
first °51 interpretation recently from none other the FCC 
headman Wayne Coy during an address in Buffalo. —Ad- 
mitting that even he had made so many wrong predictions 
when the freeze would be over, that he should have been 
cured of making any statements on the problem a long 
time ago, he pointed out though that this time he felt 
that he could offer something conclusive. It was his opin- 
ion that . . . “we will be out of the freeze and granting 
applications before the third anniversary of the freeze is 
And then he added the famous if line, stating 
that . . . “like all good prognosticators, | want to make a 
The freeze will be lifted, he said, unless 


... the mobilization program is so large by late summer. 


upon us.” 
reservation.” 


that it will not be possible to utilize raw materials in the 
building equipment and the construction necessary to get 
television stations on the air.” 

Looks as if the August-September period may be an 
historic one in the TV parade of events. 


Manpower Allocations 
With SCIENTIFIC AND ENGINEERING PERSONNEL availabil- 


ity looming as a critical problem, many probes have been 
instituted to determine the most practical approach to 
this complex issue. In one plan outlined by the Engineering 
Manpower Commission of the Engineers Joint Council 
there appears the suggestion that a reserve of men 
be created through the registration by selective service of 
every man up to the age of 70 who has a bachelor’s degree 
with a major in one of the critical fields of engineering, 
or who is enrolled in a program of training leading to a 
bachelor’s or a higher degree in one of these fields, or 
who is employed in one of these fields of activity. Also 
recommended by the group was the organization of a 
national engineering personnel board, who in addition to 
interviewing the registrants and establishing criteria for 
inclusion in a reserve, would make selections with critical 
skills for military, civil defense and industrial allocation. 
The council felt that inequality of manpower numerically 
could be overcome by quality of manpower technically. To 
meet the growing needs for trained engineers, the special- 
ists said that it is imperative that we have an increase of 
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enrollment in colleges and not the reduction called for in 
present plans. The commission felt that qualified students 
should be permitted and strongly urged to complete their 
It was their firm belief that the numbers of 
men now trained in science and technology, and the num- 


education. 


bers of youths competent to receive and utilize such train- 
ing, are seriously limited. In their opinion . . . “Promis- 
cuous and unplanned deployment of such personnel would 
be ruinous to our defense program.” 

Supporting these bold views were representatives of 
five engineering societies: ASME, ASCE, AIMME, AICE 
and AIEE, plus members of the American Society for 


Engineering Education. 


Films and TV 
TELEVISION RECORDING, a year ago an experimental pro- 


eram with many, has become a sound, practical and ex- 
tremely popular medium with thousands of hours of pro- 
gramming to its credit. 

In a recent TBA progress report on the role of film in 
TV, George T. Schupert, of Paramount TV Productions, 
said that approximately 6500 hours of programming have 
been film-recorded by the four major networks, mostly off 
the tube. NBC led the users of film with nearly 2000 
hours on the books, ABC and CBS following along with 
approximately 1900 and 1700 hours logged, while DuMont 
indicated a film output of about 1000 hours. 

Very few would have predicted a year ago that film 
might be playing so outstanding a role in TV operations. 
Not only have transcribed programs been growing in 
stature, but specially filmed programs also have been keep- 
ing pace. Schupert stated that some of the sponsors have 
been spending very substantial sums for made-to-order 
TV films, with General Mills, for instance, paying over 
$40,000 for the films for three of their shows, as a weekly 
item. 

The film trend has introduced many factors, involving 
new techniques for lighting, camera angles, film processing, 
video and sound pickup, perspective, ete. 

Citing that inadequate linking facilities may be with 
us for some time under the present emergency, Schupert 
declared that film provides a workable solution. In his 
opinion, films can supply nine-tenths of the answers to 
TV programining troubles. That's quite a supply!—LW. 
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The Management Front 


A Rousing Record: The tremendous output possibilities 
of industry really bloomed in °50, routing all production 
estimates. At the peak of the fall boom, according to RTMA 
prexy Bob Sprague, industry was producing TV chassis at an 
annual rate of better than ten-million units, a fact that is par- 
ticularly striking not only in view of the emergency problems 
which had introduced many shortages and bottlenecks, but the 
new excise taxes and tighter credit restrictions, which affected 
distribution in many areas. 

The billion-dollar market promised for TV roared in during 
°50, too, exceeding “49 income by more than 100 per cent. To 
meet this market, manufacturers stepped up their production 
schedules to such an extent, reported RCA prexy Frank 
Folsom in his annual report, that in a single month more sets 
were made available to the public than during the entire year 
of *48. 

The enlarged TV audience spurred broadcasters to extend 
their networks and strike out in multi-million dollar expansion 
programs. 
tion plans of NBC are completed. their investment in tele- 
vision will be between $35,000,000 and $40,000,000. 


Folsom disclosed that when the present construc- 


The °51 Picture: With NPA’s flicking 
away at many of the materials deemed essential by industry. 
there’ll be production problems on some lines, although many 
feel that the situation should not be too acute for the first or 
possible second quarters. Reviewing the scene in his annual 
forecast. Don Mitchell, president of Sylvania, said that set 
sales demand should continue strong as long as it is possible 


curb program 


However, 
he said. to alleviate any problem of material shortages, 
engineers and laboratories are seeking substitute materials 
and methods that could be used without reducing product 
quality. 

Commenting on business in the house, Mitchell declared 
that Sylvania is carrying over into the new year close to 


$70.000.000 of unfilled orders. 


to secure the necessary materials to make them. 
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“Looking ahead to °51,” said Mitchell, “our major problems 
will be three-fold: production space and facilities. materials. 


and manpower.” 

That industry can adequately fulfill presently predicted 
military requirements, if allowed to convert on the basis of 
sound planning, appeared as the opinion of G.E.’s vice prexy 
Dr. W. R. G. Baker, in another year-end statement. 

Doc pointed out that present trained television and radio pro- 
duction employees, technicians and Service Men constitute a 
reservoir of skilled labor that would be one of the nation’s 
createst assets in a time of all-out military production. 

“In addition,” he said. “a part of the physical facilities 
necessary for production of huge quantities of electronic 
equipment for military purposes could be provided by present 
expansion plans within the industry.” 


The NPA Orders: 


duction agency issued a notice declaring that not only were 


As 750 drew to a close, the official pro- 


aluminum, cobalt, copper, nickel, tin and zine critical materials. 
but quite a few others including cadmium. chromium, mag- 
nesium. mica, molybdenum, tale in block form (steatite) - 
tantalum, tungsten, zircon and vanadium. In addition, NPA 
reported that it was considering an order restricting distribu- 
tion of barium carbonate. used in production of glass TV 
tubes as well as radar tube envelopes. Chemists disclosed 
that it might be possible to modify the formulas involving 
the white powder which might affect a saving and provide 
a greater spread for industry and government. 

Aware that severe rollback orders would seriously affect 
the economy of the industry. every effort is being made to 
cushion the impact. As the first step. NPA has issued a 
policy booklet outlining its methods of operation, organiza- 
tion and the facilities available through its bureaus and com- 
mittees. including the industry advisory section, offices of 
civilian and labor requirements. analysis and reports, and 
field services. The latter, incidentally, are listed and reported 
as now appearing in local telephone directories. Presented 
too, in the booklet, are the names of the heads of the prin- 


Howard E. King, RCA antenna engineer, re- 
viewing a progress report on the 7-station 
FM/TV Empire State Building antenna, which 
is expected to be in full operation by early 
March, before a group of consultants who par- 
ticipated in a symposium dealing with practical 
considerations in the use of TV super-turnstile 
and super-gain antennas. The design and 
installation of the antenna will be analyzed 
in a nine-paper panel on Broadcast Day 
(March 20) at the IRE national convention at 


Grand Central Palace. 
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cipal divisions. Of particular interest to those in TV are 
the names of directors of the electronics and communications 
equipment products divisions; John G. Daley and Calvert H. 
Arnold, both of whom are cited as acting heads. Inci- 
dentally, Glen Ireland is special assistant to General Harrison. 
while Edward H. Lane is special assistant on small business. 
Joseph Bates heads the chemical unit, and tin, lead and zinc 


activities are under the jurisdiction of Whitman W. Hopton. 


Government Clearing House for Technical Data: A 
technical information clearance service. to be operated 
through the Department of Commerce Office of Technical 
Services (OTS), has been set up to provide a central place 
to which one may write for guidance as to whether specific 
technological information which is not subject to formal 
security regulations should be released, withheld. or given 
only limited distribution. It is not mandatory to follow the 
recommendations. 


Inquiries may be addressed to the office in Washington (25). 


Research 


Pulse Counter: A pulse counter which counts discrete 
video pulses has been designed by the Naval Research Lah 
as part of an overall investigation of the operation of a 
number of pulse sources on the same channel. It has a 
maximum counting rate of two megacycles and a minimum 
of 25 cps. 

In connection with the overall problem, a multiple video 
pulse generator, having 300 separate pulse sources of adjust- 
able pulse length and recurrence rate, had previously been 
designed and constructed by the lab. This generator, how- 
ever, required auxiliary equipment before it could be used to 
analyze existing systems that make use of a number of 
sources; the pulse counter is one of these auxiliary equip- 


ments. The specifications on the output pulses of the 


Above 


Harry R. Ashley (right) president of Eico, 

inspecting the use of the companys ‘scope 

and vtvm at an alignment position on the 

production line of the New York plant of 
Emerson Radio. 


Right 


Automatic machines, designed and built by 

Sylvania Electric, now in use at the Seneca 

(N. Y.) plant, which can exhaust as many as 

twenty-four 24-inch tubes in a step by step 

process. Each machine is said to cost upwards 
to $200,000. 
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multiple pulse generator are; Pulse length. .5 to 8 micro- 
seconds; pulse rise time, .05 microsecond: number of sources. 
0 to 300 and recurrence rate, 20 to 400 cycles per source. 

The counter, therefore, had to count approximately a total 
of 20 to 120,000 pulses per second, neglecting overlapping 
of pulses. To count all pulses, it had to have a maximum 
counting rate greater than two megacycles, the reciprocal of 
the minimum pulse length, since nonoverlapped pulses will 
have random spacing down to zero time, measured from the 
back of one pulse to the front of the next. 

This problem might have been met by having each pulse 
draw a fixed charge through a meter calibrated in average 
recurrence rate, but with such an arrangement it is difficult 
to maintain a high degree of accuracy under the established 
recurrence rate and resolution time requirements. For this 
reason, it was decided to use a pulse counter which could 
count in discrete numbers. 

Two types of such counters were considered: (1) The type 
which uses Eccles-Jordan circuits connected to form either a 
binary or decade counting system, and (2) the capacitor 
storage type, in which each pulse count is stored as a capaci- 
tor charge. 

The first-named type has reasonably high maximum count- 
ing rate, absolute accuracy within the limitations set by the 
resolution time, and, what is essential in so many cases, the 
ability to store a count indefinitely. 
is dificult to produce this type with a resolution time less 
than about two microseconds. Moreover, since the counter to 
be used with the multiple pulse generator concerned has only 


However, it apparently 


to sample pulses over short periods (in the order of a second 
or less) the indefinite storage time capabilities of the Eccles- 
Jordan type counter were unnecessary. And thus, a capacitor 
storage type counter was designed, built, and found to meet 
the requirements. 

The interval during which the circuit of this device will 
count pulses is determined normally by a crystal-controlled, 


one-second interval timer, although provision is made for 
external pulse control of the counting interval, if this is ever 
desirable. The output of the counting-interval timer is used 
to open a gate tube, allowing the input pulses that are to be 
counted to pass to the first of a cascaded series of six decade 
counters. 

Each of the input pulses to the first (or units) decade 
counter draws an approximately equal charge into a storage 
capacitor, building its potential up in jumps until the tenth 
pulse; the latter then discharges its capacitor to its initial 
zero-count condition. Each successive ten-pulse group repeats 
the process. Each time the first decade counter goes through 
a ten-pulse cycle it delivers a single pulse to the second (or 
tens) decade counter, this process being repeated in turn for 
each decade counter. At the end of the counting interval, a 
pulse from the interval timer causes each meter circuit to 
measure the storage capacitor potential in the corresponding 
decade stage. At the end of a counting period the meters, 
which are calibrated from 0 to 9, rise from zero to the count 
obtained and retain this reading for several minutes, even 
though the storage capacitors lose their charge. 

To make another count, the main panel switch is first 
thrown from count to reset to return the meters and storage 
capacitors to zero. Throwing the switch to count then starts 
another counting period. 

Televised Microscopy: Significant extension of the 
range, power and versatility of the light microscope has been 
achieved by the use of the eyes of the TV camera, according 


to Dr. A. K. Parpart, chairman of the Princeton Department 
of Biology. 

Though the televised-microscopy equipment has been used 
primarily for research at Princeton, Dr. Parpart said that it 
had proved convenient for showing specimens to several per- 
sons simultaneously in a conference group. It has also been 
used successfully in large classroom demonstrations by Dr- 
Harry Fulbright, former Princeton physics professor. 

Adaptation of the television system, an industria! type using 
the vidicon pickup tube, for miscroscope work, was done by 
L. E. Flory and J. M. Morgan of the RCA lab research staff. 

The experimental installation consists of a lab microscope 
mounted beneath an industrial TV camera, which is no larger 
than a personal 16-mm motion picture camera. The televised 
microscopic scene is transmitted by cable to a standard re- 
ceiver-monitor placed nearby. 

For microscopy, the Vidicon has 
materials which make it receptive to a particular narrow band 
of wavelengths. For the model used by Dr. Parpart, a red- 
sensitive tube and a violet-sensitive tube were provided. 

With the red or violet tube, Dr. Parpart explained, it is 
possible to select a narrow wavelength band for study of a 
particular cellular material whose light absorption charac- 
teristics lie in that band. 

Many biological specimens, such as granules of certain red 
blood cells, can at present be studied only after they have 
been stained, he said. With televised microscopy, the 
appropriate tube will make the specimen stand out clearly 
without staining, he said. 


been sensitized with 


New research labcratory of the BBC at Kingswood Warren, Surrey England, where all facets of TV transmission and reception are being 
studied, including the use of 405-, 525-, 625- and 819-line pictures. The lab is staffed by 200, of whom approximately half are engineers. 
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The Production Line 


Improved Electrical Insulating Materials: The Naval 
Research Lab has developed a mica type paper and an 
asbestos paper. The mica paper, made from low-grade ore 
and scrap at a saving of high-grade stock, is claimed to stand 
intense heat, and be stronger, and have greater capacitance 
than kraft paper. The improved asbestos is said to form 
readily into paper with excellent uniformity and high value 
as a dielectric; the manufacturing process involves a wetting 
procedure in which centrifugal action removes magnetite or 
iron oxide particles. 


Injection Molded Silicone Rubber: A method for in- 
jection molding silicone rubber, wherein silicone* rubber is 
forced into the cavities of a mold under high temperature and 
pressure, has been announced. This process, developed by 
Minnesota Rubber and Gasket, is said to be applicable for 
relatively small molded parts where the manufacturer -re- 
quires either extreme temperature characteristics or high 
dielectric for insulating purposes; grommets, bushings, seals. 

Injection molded silicone rubber is said to provide for 
retention of physical properties and close dimensional toler- 
ances where used in applications subject to 300° to 400° F 
or as low as —130° F. 


* Silicone resins, introduced in 1943, are described as a cross 
between glass and ordinary plastics, and are especially notable for 
their resistance to extreme temperatures. Based on a framework 


modified by 


groups, the silicones are available as liquids, semi-solids, grease- 


of silicon and oxygen, carbon-containing organic 
like compounds, rubbery solids, and resins that solidify permanently 
flexible 


market is as a mold-release lubricant. 


heat-resistant films. The largest 
(Courtesy A. D. Little, Inc.) 


under heat to form 


Right 


Mounting and insulating ring* and sleeve" 
recently developed for the 17” rectangular 
metal tube. (*U.S. Pat. 2503813; Anchor In- 
dustrial Co., 533 Canal Street, N. Y. C.) 


Below 


Lucille Barnhill, of the Eitel-McCullough final 
inspection department, presenting the 100,000 
Eimac 19-inch metal-cone picture tube to Wade 
Langley, manager of the Salt Lake plant. 
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Solventless Varnish: A material which remains liquid 
as long as a stream of air bubbles through it, but which 
hardens in a few minutes when away from air, has been 
developed in the chemistry divisions of the General Electric 
research lab. Its properties are thus opposite to those of 
paint, which hardens when exposed to air. 

The lab scientists responsible for the new development, Dr. 
Robert E. Burnett and Birger W. Nordlander, have tagged 
the substance anaerobic permafil, borrowing a word from the 
biologists; the term anaerobic, which means non-airliving, 
was coined by Louis Pasteur. 

Anaerobic permafil is said to remain liquid as long as it 
is aerated. When away from air it solidifies quickly, without 
heating, or adding catalysts and accelerators. According to 
the lab, when two metal strips are coated lightly with the 
material and clamped together, the joint will support ten 
pounds after ten minutes; after 20 hours, it will hold 100 
pounds. If still faster hardening is desired, the permafil, 
may be heated, up to 212 degrees F, and solidification is said’ 
to take place in a minute or less. 

The varnish is still the subject of experimental: 
investigation, and thus far only limited laboratory quantities: 
have been produced. It is not yet available commercially. 
though plans are being made to put it on the market soon. 


Trends 


The Key Man At the Station: In one effort to determine 
the essential status of those at the helm of the small stations, 


manpower officials were confronted with a rather interesting 
report. In an emergency, they were told, it appeared as if 
the fellow who runs the transmitter would actually be the only 
one who couldn’t be spared, and as in the early days in most 
stations, he could serve as announcer, sales manager and 
general manager, too, if necessary: indispensability, plus! 


—L. W. 


Figure la 
Loop antenna being die stamped on automatic press. 


ACCELERATED PRopUCTION TECHNIQUES 
have received particularly close study 
in chassis operations, especially in TV, 
in view of the receiver’s complexity and 
the resultant increase in wiring. Many 
ingenious methods have been evolved 
to step up the assembly of the chassis, 
one of which has involved the use of 
die stamping of wiring. 

In this procedure’, actually a method 
of mechanized production, a sheet of 
conducting metal. coated on one side 
with an adhesive, is simultaneously 
formed into an electronic circuit and 
staked and bonded to an _ insulating 
base by a heated male shearing and 
forming die bearing the circuit layout. 
Basically, stamped wiring features the 
use of a thin sheet of insulation with a 
series of parallel conductors running 
in a horizontal direction on one side 
and a series of vertical conductors on 
the other side. Interconnection between 
conductors on the two levels is accom- 
plished by punching through the insula- 
tion intervening between the conductors 
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£4 


and then joining them by means of an 
eyelet, pin or other method. Other cir- 
cuit components, such as shields, in- 
ductors, capacitors and switch contacts. 
may be stamped out and connected 
simultaneously with the stamping of the 
circuit wiring. 

Conducting mediums such as tinned. 
silvered and plain copper, tinned and 
plain brass, aluminum and silver have 
been employed in various thicknesses. 
A variety of phenolic, plastic and paper 
sheets have been found suitable as in- 
sulating bases. 

The stamping process has been ap- 
plied to such complete assemblies as 
a switch-type tuner” using two tubes. 

In fabricating this, the drawing lay- 
out is made to a scale five times the 
size of the desired stamped circuit. 
Since this is a switch-type unit. stations 
being tuned in by rotation of a switch 
which connects the proper circuits. the 
circuit is divided into four sections: 
input, rf, oscillator and converter. <A 
plastic template is then 


from 


made 


Mass Production 
‘COMPONENT and 
{CIRCUIT 

DIE STAMPING 


by RALPH G. PETERS 


which the dies are engraved on a panto- 
graph engraving machine. In use, the 
dies for the four wafers are locked to- 
gether on a plate. having built-in elec- 
tric heating units. in a 150-ton standard 
automatic toggle press: a knuckle type 
having high working pressure and 
smooth dwell pressure. Bakelite insu- 
lating plates (1/16” thick) which pre- 
viously in one operation had _ their 
mounting and other holes (when de- 
sired) and their shapes punched out. 
are stacked on the press for automatic 
feeding. The next step involves the 
feeding of a conducting medium 
.005” thick pure electrolytic oxygen- 
hydrogen-free copper, procured from 
the mill in long rolls of proper width, 
through a machine which cleans it 
in a bath, roller coats it with an ad- 
hesive and dries the coating with 
infra-red ray lamps at a rate exceeding 
25 feet per minute. A thermoplastic 
cement’, used as supplied without addi- 
tional processing, serves as the adhesive. 
\fter drying, the rolls are 
placed on the stamping press and pro- 
duction can proceed at a rate of 20 
stampings per minute. 

When the press is operated the dies 
cut the copper, 


copper 


forming conductors, 


‘Originated and patented by A. W. 
Franklin, president of the Franklin Airloop 
Corp.: patents 2,401,472: 2,431,393. 


“Franklin 500-A-6. 
Figure 1 


Die and assembled oscillator wafer incorporat- 
ing four brass plates. 
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Figure 2 


A two-tube die-stamped tuner. 


and presses all cut edges three-one- 
thousandths of an inch into the insula- 
tion. The dies are heated electrically 
to 230° F and soften the insulation 
sufficiently to facilitate locking the cop- 
per securely in place. The heat simul- 
taneously sets the thermoplastic cement 
so that the copper is both mechanically 
locked and cemented to the insulation. 
The copper is smoothly and completely 
sheared and is firmly bonded to the 
insulator. 

Following the stamping operation, 
the plates next go to a punch press, 
where the holes for eyelets and pins 
are punched out in a single operation. 
In still another press. eyelets and pins 
flow from hoppers through feeder tubes 
to plate holes and are clinched in 
place. Resistance soldering with stand- 
ard-type solders is employed to obtain 
good connections between the stamped 
circuit and the eyelets and pins. 


Automatic Feeding 


Depending on the volume of produc- 
tion, connection of resistors, sockets, 
switch rotors and other components can 
be made automatically or manually. 
Workable arrangements can be made 
for automatic feeding of components 
having pre-formed leads. The number 
of hand operations required to finish 
the unit, such as mounting the wafers 
to the chassis, can thus be reduced to 
a minimum. Jigs for automatic testing 
of completed units become far more 
feasible as one result of this production 
process. 

Figure 1 illustrates the front of a 
completely assembled oscillator wafer 
incorporating four brass plates mounted 
above spiral inductors and adjustable 
by a screwdriver for varying the induct- 
ance. The brass ring mounted on a 
cylindrical tube at the right center of 
the wafer is one stator of the fine tun- 
ing control capacitor. The other stator 
ring is mounted on the rear of the 
wafer, while a brass slug controllable 
from the front of the assembled unit 
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Controlled Setups. 


is employed to move in and out of the 
tube for fine tuning control. Figure 2 
shows the completely assembled tuner 
ready for insertion in a receiver. 


Design Simplification 


The stamping process has also been 
found to simplify design. The fixed 
nature of the wiring and inductors and 
the necessarily careful planning of both 
wiring and placement of parts makes 
it possible to operate tubes nearer the 
spill-over or hot point in production 
models for improved performance. Ad- 
vantage may also be taken of the fact 
that feedback, pickup, parasitic oscil- 
lations and other interactions affected 
by the relationship of leads, if avoided 
by proper original design, will not ap- 


°U. S. Rubber Kotol. 


Figure 4 
Die-stamped wiring 
panel for replacing 
conventional cable 

assemblies. 


of Insulating 


Die Stamping of Circuit Wiring and Variety of Components 


Out of Sheet of Conducting Material, Which Is Simultaneously 
Attached 


Material, Cited as 


Overcoming Limitations of Use of Hand Procedures in 
Assembly, Wiring, Soldering and Testing. System Found to 
Minimize Maintenance of Completed Units and Provide 


Assurance of Peak Performance Through Application of Die- 


pear normally in production models. 
In addition, the greatly reduced possi- 
bility of changes in values of induct- 
ance and of stray capacitances in the 
circuit, permits more critical design and 
use of higher gain tubes. The uniform- 
ity and constancy of the distributed 
circuit capacitances in production mod- 
els becomes a function of the uni- 
formity of the insulating plate and 
constancy of its characteristics, so that 
this problem can be localized to an 
item amenable to control. Electrostatic 
shielding of leads can also be intro- 
duced, a ground lead stamped between 
two other leads acting as an electro- 
static shield in a manner similar to the 
screen in a screen grid tube. This effect 
may be used, for example, to provide 


(Continued on page 23) 
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Perspective Distortion 


Quantitative Evaluation of Perspective Distortion Revealed 


as a Means of Minimizing Problem and Providing an 


Indication of the Adequacy of Any Proposed New Standards 


for Picture Definition. 


Figure 1 


Diagram illustrating image dimensions of a three-dimensional object for which the proper viewing 

distance is P. Broken lines indicate the original object, of reduced size, but having dimensions 

that would make it appear in correct perspective when the viewing distance is increased from 
P to A. The perspective distortion is numerically (y,, — Vib IY 


PERSPECTIVE DisTORTION may occur in 
any type of picture, and has long been 
recognized in a qualitative way by pho- 
tographers. In still and motion picture 
photography qualitative rules are used 
to control perspective distortion, and 
such rules may usually be applied with- 


CAMERA VERTICAL 
FIELD ANGLE © 25° 


out limitation due to picture definition. 
In television pictures, however, the pic- 
ture definition may frequently be the 
determining factor for perspective dis- 
tortion. 

A familiar example of perspective 
distortion occurs in 


viewing photo- 


Figure 2 


Curves of perspective 
distortion versus 
viewing distance in 


screen heights for 
scenes requiring va- 
rious C/L values. A 
viewing ratio of six 
is typical with pres- 


PROPER VIEWING DISTANCE 


ent television pic- 
tures, 


O- % PERSPECTIVE DISTORTION 


P - VIEWING RATIO 


graphs in which the distance from the 
camera to the object photographed was 
small compared to the visible length 
of the object along the camera axis. 
Thus, in a picture of a person in a 
sitting position with the feet extending 
toward the camera the feet often ap- 
pear disproportionately large; in a 
photograph of the guns of a battleship 
taken from a point just beyond the gun 
muzzles the diameter of the gun barrels 
may appear to taper in the wrong direc- 
tion. More extreme perspective distor- 
tion is present in viewing the image of 
one’s face reflected by a curved surface 
such as a silvered ball. Viewing a scene 
through a telescope may introduce se- 
vere perspective distortion and, as may 
be seen later, viewing present television 
pictures of many types of scenes at a 
distance of six screen heights is equiva- 
lent to viewing the actual scene through 
the wrong end of a low power telescope. 


Quantitative Definition and Evaluation 


of Perspective Distortion 


Perspective distortion in a_ photo- 
graph or television picture can be elimi- 
nated and the picture will appear in 
correct perspective if the image is 
viewed at one particular distance, called 
the proper viewing distance. Hardy 
and Perrin’ have defined the proper 
viewing distance as the focal length of 
the camera lens multiplied by the mag- 
nification used in producing the picture 
from the negative. It is more con- 
venient for the purposes of this discus- 
sion to use the following equivalent 
definition: The proper viewing distance 
is the distance at which every pair of 
points in the picture subtend the same 
angle at the eye, as the corresponding 
points in the actual scene subtend at 
the lens of the camera. This definition 
also requires that the line of sight to 
the center of the picture be normal to 


*This paper is not related to the author’s 
work for the Navy Department. 
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b y E D W A R D C . L L 0 Y D y Principal Marine Engineer, Bureau of Ships, Navy Department” 


the picture plane. and this condition is 
assumed in this analysis. 

If a picture is viewed at any distance 
other than the proper viewing distance, 
perspective distortion will result. Let 
us consider the television screen image 
of a three-dimensional object or object 
space of depth L and half-height B, 
for which the proper viewing distance 
is P and the actual viewing distance is 
A, as shown in Figure 1. The height 
of the image of the object plane far- 
thest from the picture plane is less than 
the height of the image of the object 
plane nearest to the picture plane. 
From the foregoing definition of proper 
viewing distance, no perspective distor- 
tion will be present if the ratio of the 
angles subtended by these heights at 
the eye is equal to the ratio of the 
angles subtended by these heights in 
the object space at the camera position. 
If the ratios are not equal perspective 
distortion is present, and is defined as 
the fraction by which the height of the 
image of the far plane differs from the 


1Hardy and Perrin, The Principles of Optics, 
pp 465-469, McGraw Hill Book Co.; 1932. 


height it would have if no perspective 
distortion were present. Thus, in Fig- 
ure 1 the perspective distortion is 


D=—1y,/¥r (1) 


where y, and yp refer to the actual 
image height and proper image height, 
respectively, of the far object space 
plane. The proper image height is the 
height that reduces the apparent di- 
mensions B and L, as seen at distance 
P, to B’ and D’ as seen at distance A 
such that B/B’ = L/L’. It may be noted 
that positive distortion occurs when the 
actual viewing distance is greater than 
the proper viewing distance, and that 
negative distortion occurs when _ the 
actual viewing distance is less than the 
proper viewing distance. 

The expression (7) may be written 
in terms of the proper and actual view- 
ing distances, the distance from the 
camera to the near plane of the object 
or object space. called the camera dis- 
tance. and the visible length L of the 


object along the camera axis. Refer- 
Dp 

ring to Figure 1, y,=P tan — and 
9 


Figure 3 


pp’ 
yp = Atan —. Also, 
2; 
p B 
tan a ——— 
VA eee oe 
and 
~ B’ Jie B 
tan —— = 
2 L’+S+A A LP/A+S+P 


Eliminating ¢ and ¢% from these four 
expressions and substituting the result- 
ing values of y, and yp in equation (7) 
gives 
1E 
D= (1 
L+S+P 

From the definition of proper viewing 
distance it is seen that the camera dis- 
tance is S+P. Denoting this dis- 
tance by C, and rearranging the last 
expression, 


P/A) 


1-P/A 

D = ———_ 
1+ C/L 
Equation (2) is the basic expression 
for perspective distortion. It will be 


Perspective distortion in a scene of large depth. The near object space plane is at the statue in the foreground, and the far plane is at the 
Capital building dome. Values of perspective distortion are indicated for a viewing distance of 10’. 


—40% 
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Perspective distortion for an object of moderate depth. 


Figure 4 


Distortion disappears when each picture is viewed at its proper viewing distance, as 


follows: lower lefi, 10’; upper left, 5.3’; upper right, 3’; lower right, 1.6’. Values of distortion are given for a viewing distance of 10’. 


noted from this expression that the dis- 
tortion is zero when the actual viewing 
distance is equal to the proper viewing 
distance, and that for minimum distor- 
tion the screen should be viewed at a 
distance as nearly equal to the proper 
viewing distance as possible. It is fur- 
ther evident that the distortion is 
smaller for larger values of the camera 
distance to the object-length ratio, C/L. 
For views of a flat surface normal to 
the camera axis this ratio appproaches 
infinity and the distortion is zero re- 
gardless of the screen viewing distance. 

Equation (2) may be made somewhat 
more convenient for application to tele- 
vision pictures by introducing the view- 
ing ratio ¢ and the camera vertical field 
angle §. The viewing ratio is the actual 
viewing distance expressed in screen 
heights: ¢ A/H, where H is the 
The vertical field angle 
is the vertical angle of view of the cam- 


screen height. 


6 
era, and in Figure | tan - = H/2P or. 
2 
approximately, 6 = H/P. Combining 


these expressions for 9 and @ with equa- 
tion (2) gives* 


= We 
D = ———_— (3) 
ee Cb 
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where @ is expressed in radians. 

The curves of Figure 2 were plotted 
from equation (3). and illustrate the 
manner in which perspective distortion 
varies with the viewing ratio. For view- 
ing ratios between six and ten, com- 
monly used with present commercial 
television receivers, it can be seen that 
for a camera vertical field angle of 25 


*An alternative form of equation (3) 
that is slightly more accurate, but less 
convenient for use, is obtained by replac- 

1-0'/6 


ing p by 1/6 givine 2 = —__ 


the perspective distortion varies from 
zero to more than 60 per cent. depend- 
ing on the depth of the scene and the 
position of the camera. It may also be 
noted from Figure 2 that the location 
of the viewer is more critical near the 
proper viewing distance than at dis- 
tances appreciably greater. 

Negative values of distortion may 
occur but are of less interest than posi- 
tive values, for several reasons. MNega- 
tive distortion may always be avoided 
since limitations of picture definition, 
camera distance. etc.. do not generally 
operate to prevent correction of nega- 


Figure §$ 


Perspective distortion may produce the unpleasant effects in facial features as illustrated in these 
pictures. The severe distortion of the right hand picture would not often occur in practice. 
In computing the values of distortion the depth L was taken as 8”. 


+20% + 40% 
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—10% 
Figure 6 


Perspective distortion for an object of mod- 
erate depth. At a viewing distance of 10” the 
viewing ratio is approximately six for these 
pictures, a value that is typical for present 
television pictures. The values of distortion of 
—10 per cent to +50 per cent correspond 
to camera vertical field angles of about 


5° to 50°. 
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tive distortion. Secondly, unlike posi- 
tive distortion, the magnitude « oa- 
tive distortion is Breted by Sed 
sions of the object. The greatest nega- 
tive distortion occurs when @ is made as 
small as possible; for this case @ = h/C 
where fA is the height of the near por- 
tion of the object. Substituting this 
value in equation (3) and solving for 
the minimum value of D gives D = 
-L/e h. Thus, for an object of equal 
height and depth the magnitude of neg- 
ative distortion cannot exceed 25 per 
cent at an assumed minimum viewing 
ratio of four. Finally, it follows from 
the definition of perspective distortion 
that a given magnitude of negative dis- 
tortion is not equivalent in effect to the 
same magnitude of positive distortion; 
for example, 20 per cent positive distor- 
tion produces the same amount of dis- 
tortion as 25 per cent negative distor- 
tion, and 100 per cent positive distor- 
tion corresponds to infinite negative dis- 
tortion. 

To evaluate various numerical values 
of perspective distortion, a series of 
photographs was taken of each of sev- 
eral objects. The photographs of each 
series were taken at successively shorter 
distances, and enlarged or reduced as 
necessary to provide the same image 
height of the near portion of the object 
in each picture. Thus, the values of 
both P/A and C/L were reduced as the 
camera distance was reduced, providing 
successively greater distortion when all 
pictures of a series are viewed at the 
same distance. Care was taken to main- 
tain the same angular orientation of the 
object with respect to the camera axis 
for all pictures of a series. Several 
series of such photographs are shown 
in Figures 3 to 7. All of these photo- 
graphs should be viewed at a distance 
of ten inches to obtain the values of dis- 
tortion given. 


Criteria for Studio and Camera 


Techniques 


For a television system for which the 
picture definition and the corresponding 
minimum viewing ratio has been deter- 
mined, the expression (3) for perspec- 
tive distortion may be usefully applied 
to keep the distortion to a minimum. 
In particular, the camera distance C 
and vertical field angle 6 may be ad- 
justed toward optimum values, and 
scenes arranged to reduce the depth L, 
insofar as other considerations permit. 

For determining the maximum cam- 
era field angle and the corresponding 
lens focal length required for a given 
limit of distortion, equation (3) may be 
written 


0% 


Figure 7 


Pictures illustrating perspective distortion in 
scene having dimensions that would ire- 


quently ‘be encountered in a studio scene. 


[To Be Concluded in February | 
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Channel Not 


Turntable and 
Magnetic Tope 
Remote Contra! 
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~~ Intercom for 
Controts for 
Switcher . 


Vv e0 Switcher 


Slide Prokector Power 
Eceupetoag Sones ond 
Remote Control 
Advance Buttons 


6mm Movie Projector 
Remote Control Buttons 
ond tallies 


Audio Selector 
Switches 


Left: 


View of control panel 

showing audio faders’ 

channel, audio selec- 
tor switches, etc. 


Right: Figure 2 
View of the push button in the finger rest 
which connects the pickup to a high-gain 
amplifier for cueing without requiring 
operation of console equipment. 


Two-Channel Audio System Evolved Affords One-Man Con- 
trol of Audio and Video Facilities as Well as Transmitter: 
Video Man Operates Console Featuring All Slide Projector 
and Film Projector Controls, as well as Two Audio Mixers 
Each with Five Position Input Selectors. Program Channels 
Can be Combined to Permit Vocalist to Sing to Accompani- 
ment of a Record Without Danger of Acoustic Feedback. 


THE KRON-TV operating console may 
be compared with the cockpit of a large 
airplane. Two men, seated side by 
side, control this huge and expensive 
craft and under normal conditions they 
are quite relaxed. During take-off and 
landings they are somewhat tense and 
must closely coordinate their operating 
functions. 

In our plant there are the two oper- 
ators who normally are responsible for 
an equivalent investment in equipment 
and their operating functions require 
coordination and planning prior to and 
during switching sequences. A broad 
knowledge of the television system is 
required of the operators, but this 
knowledge can be obtained during a 
few months of activity. The airplane 
pilot’s responsibilities include not only 
the investment in the airplane, but also 
the lives of his passengers, while the 
TV operator’s responsibility is chiefly 
program continuity. An error may cost 
the rebate of commercial time, embar- 
assment to the station, and inconve- 
nience to the viewers. The operator’s 
responsibility is a complete one, in that 
the entire business structure of the sta- 
tion depends upon the condition of the 
equipment and the skill of the operat- 
ing staff. 

Realizing that certain limitations may 
be imposed upon the program structure 
in the design of the operating console, 
it was decided to study the system care- 
fully using a block diagram and a scale 
model and then build up the plan as a 
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full-scale mockup, utilizing experienced 
program and technical personnel in the 
dry runs. The equipment locations 
chosen by this time and motion study 
have been very satisfactory in practice 
and only a few minor revisions of rack 
mounted equipment have been made. 

In practice, only one man operates 
the station during the test pattern and 
afternoon-microwaved studio programs. 
His responsibilities include two film 
camera chains, two 16-mm film projec- 
tors, two automatic slide projectors, one 
fixed slide projector, one opaque pro- 
jector with news ticker, complete video 
facilities including two microwave re- 
ceivers, audio equipment and the tele- 
vision sound and picture transmitters. 
During the peak-operating periods at 
night two men are assigned, one for 
video control and film, and the other is 
responsible for the transmitter and 
audio. A third man is utilized when the 
two cameras in the transmitter studio 
are required. 

The audio requirements of this in- 
stallation vary from a one-fader and 
program key requirement to a possible 
six-channel mixer problem. Since the 
six-channel mixer could not be con- 
veniently accommodated adjacent to 
the video operator and he would not 
have time or enough hands to operate 
it, a compromise was made and the 
audio system was divided into two inde- 
pendent channels; one with a two-posi- 
tion mixer with selector switch adjacent 
to the video control position, and the 


other a six-channel mixer within arms 
reach, but located for convenient opera- 
tion by a second man. The block dia- 
gram of this system is shown in Fig- 
ure. 1. 

Since two independent audio chan- 
nels were required and a choice of the 
same inputs for each channel was de- 
sired without switching, a unique mixer 
utilizing isolation coils was designed. 
Both mixer channels operate at the 
same level —20 dbm and were designed 
for 150-ohm impedance. 

Two cabinets were built, one contain- 
ing all of the rack mounted amplifiers 
and the six-mixer channel and monitor- 
ing circuits, and the other containing 
two mixers, each with a five-position 
selector switch, a volume indicator and 
the remote controls for the projection 
equipment. Only 8” wide, the latter 
unit matches the television film camera 
control and switcher cabinets.’ 

Provision has been made at each con- 
sole for starting and stopping two turn- 
tables and two magnetic tape recorders 
by remote relay control. Previously 
cued recordings can thereby be more 
easily utilized. 

The output of the two film projectors 
can be automatically switched by the 
factory supplied douser unit and hence 
appears on the mixer as only one pro- 
gram source. An equalizer is utilized 
to permit some compensation for audio 
quality variations on film. Provision 
for two 15-ke studio lines and one net- 
work or remote line, and two magnetic 
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recorder playback units were included 
in the design, although only one line 
and one magnetic tape unit is presently 
utilized. Six preamplifiers amplify® the 
output of two turntables*® and four mi- 
crophones to mixer level. 

The outputs of the two mixers each 
feed amplifiers* which have individual 
channel master gain controls and pro- 
gram keys on the panel. 

The outputs of the program keys can 
be linked to combine both channels to 
feed the transmitter or to use either 
channel for audition while the other 
channel is on the air. Amplifiers’ are 
utilized for the audition program ampli- 
fiers and a third unit has been provided 
to feed the network or as a spare. 

The monitoring circuits provide two 
amplifiers’. one for the on-the-air moni- 
toring controlled by selector switches 
on the transmitter and the 
other for auditioning and cueing pro- 
gram sources. The speakers for these 
monitors have been widely separated to 
avoid confusion as to the program 
source. A nine-position push button 
selector switch mounted on the large 
audio console panel facilitates cueing 
and auditioning of all program sources. 
In addition an independent cueing sys- 
tem has been incorporated in the turn- 
tables, which eliminates the possibility 
for operating errors while cueing rec- 
ords. A dpdt push button switch has 
been installed in the finger rest of the 
turntable; Figure 2. Depressing the 
switch connects the pickup to an inde- 
pendent amplifier and speaker. The 
same amplifier is used for both turn- 
tables. 

The flexibility built into this audio 
system permits transfer of control from 
one mixer to the other with no inter- 


console, 


(Continued on page 23) 
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Circuitry of two-channel audio system at 

KRON-TV. Not illustrated are remote con- 

trols for starting turntables, magnetic tape 
and controls for projection equipment. 
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Engineering Products Department, RCA Victor Division, RCA 


For A LARGER studio, built to handle 
full-scale dramatic plays or musical 
revues, more cameras must be used in 
the studio itself and the inserted por- 
tions from film, slides, or other studios 
might easily require more than six in- 
puts. Also, more studio monitors are 
required in the control room to keep 
track of the additional activity. For 
this purpose there is available a pro- 
gram director’s console’ into which a 
twelve-input switching control panel has 
been built, and which may contain as 
many as five program monitors. Figure 
1 illustrates the basic elements of this 
larger layout with three monitors in the 
director’s console, to cover on-the-air. 
line, and preview. The console itself 
may be located against the studio win- 
dow as shown, or on a raised platform 
behind the camera controls as in Figure 
2, so as to permit the program and tech- 
Figure 1 nical directors to see their own moni- 

Basic elements of a larger studio layout with three monitors in the director's console. . Se 
tors, the camera monitors, and also into 


the studio. The video block diagram 


Figure 2 for these layouts appears in Figure 3. 
Audio and video con- ; os 5 
poldmnositicn ene It will be noted that by the addition of 
raised platform be- an auxiliary relay chassis, the number 
hind the camera con- es : | Es : . 
irolaiwhichniey abe of inputs in the video switching rack 
adopted to permit c 7 iti 
Snead et archer an be extended to twelve. In addition. 
cal directors to see the video operator has been provided 
their own monitors, . : it} 

i eWeccaerc fanoaticrs with a preview monitor by the addition 
and also into the stu- of another panel or relays and a sync 
dio. Control room in ais 2 : a 
front seats audio op- mixing amplifier. A further extension 
erator, program di- = acilitiec = 
gecicdfand technica! of these contro] facilities has been the 
director. Announce addition of a program bus row of push 


booth is at left. . 
buttons to the control panel. which per- 


Figures 3 (a) and 4 (b)= 
In (a) appears a block program for video facilities using a program console. 
In (b) is a block diaqram of a video-facility layout with a program console 
and program bus output. 
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Part I... . Switching Systems for More Than Six Inputs. . . . 
Examples of Switching Variations. . . . Audio-Video Switching 


Setups. ... Present Switching. . . . Studio Control of Master 


Switching. 


mits previewing of the output of the 
fader channel, since any input may be 
put directly on the air through the pro- 
gram bus or sent through the fader 
channel for special picture effects. To 
extend application possibilities further 
two preview monitors have been in- 
cluded in the program consoles and 
four studio cameras are connected to 
the video operator’s console. 

Although the preceding discussion 
was based on a live talent studio, the 
same facilities are equally useful for a 
film studio which contains several cam- 


network center fed from several remote 
points sueh as theatres and sports 
arenas may also use a set of these con- 
trol facilities, handling the complete 
station programming of shows and com- 
mercials without tying up master con- 
trol facilities. 


Variations Possible 


Obviously there are endless variations 
possible, the illustrations given here 
serving only as examples. In Figure 1 
(Part I°) the video console shown in the 


film control room was arranged to han- 
dle the two film cameras and also the 
master control facilities, which will be 
described later. In Figure 7, the film 
studio has been located on a different 
floor of the building, with its control 
room adjacent to it. Or, the film con- 
trol could be combined with studio 
facilities in a single control room ar- 
rangement. With sufficient monitoring 
facilities, it is even possible to locate 
the studio control room separately so 
as to eliminate the usual connecting 


window area and so make more floor 


IRCA TC-5A. 2RCA TM-1A. area available in the studio. The basic 
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eras and projectors. Similarly, a large 


Figures 5 (a), 6 (b), 7 (c) and 8 (d) $ 


simplified diagram of a preset mc video switching setup appears in (a). Tn (b) is a simplified diagram of the preset audio-video mc switching 
ane at KECA, nek Angeles. Calif. The setup in (c) represents the preset audio-video mc switching used at WOR-TV. New York. In (d) appears 
@ simplified diagram of twe-studio control of me video switching. 
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is 


AVAILABLE AS AN ACCESSORY 
the 203-B Univerter, a unity gain 


frequency converter, which in com- 


bi 


provides 


nation with the 202-B instrument 
additional coverage of 


from 0.4 to 25 megacycles. 


FM 


SIGNAL 
GENERATOR 


TYPE 202-B 
54-216 Megacycles 


Specifications : 

RF RANGES: 54-108, 108-216 mc. 
+0.5% accuracy. Also covers 
0.4 me. to 25 me. with accessory 
203-B Univerter. 

VERNIER DIAL: 24:1 gear ratio with 
main frequency dial. 

FREQUENCY DEVIATION RANGES: 
0-24 kc., 0-80 kc., 0-240 kc. 

AMPLITUDE MODULATION: Con- 
tinuously variable 0-50%, cali- 
brated at 30% and 50% points. 

MODULATING OSCILLATOR: Eight 
internal modulating frequencies, 
from 50 cycles to 15 ke., available 
for FM or AM, 

RF OUTPUT VOLTAGE: 0.2 volt to 0.1 micro- 
volt. Output impedance 26.5 ohms. 

FM DISTORTION: Less than 2% at 75 ke. 
deviation. 

SPURIOUS RF OUTPUT: All spurious RF voltages 
30 db or more below fundamental. 


Write for Catalog G 


DESIGNERS AND MANUFACTURERS OF 
THE Q METER * QX CHECKER 
FREQUENCY MODULATED SIGNAL GENERATOR 
BEAT FREQUENCY GENERATOR 
AND OTHER DIRECT READING INSTRUMENTS 


BOONTO 


ADIO 


BOONTON-N-J-U-S:A: 


Relay Switching 


(Continued from page 19) 


reason for all of this should be kept in 
mind, since it is actually the key to ihe 
much desired new and different opera- 
tion. Production people are constantly 
searching for new ideas of presentation 
and they must. wherever practical, be 
provided with the necessary facilities. 
The need becomes obvious for smooth- 
running operation during all the cutting 


Figure 6t 


Block diagram of master control facilities. 


Figure 7 
TV station with facilities located on 


20 


and trimming that occurs in the build- 
ing of a show. All of this must go on 
while the show unfolds; there is no time 
for retakes or the 
audience is literally looking over your 


changes because 
shoulder. 

The live talent and film studio contro] 
facilities do not comprise the only ap- 
plication of video relay switching in a 
plant. In 
program material from all the available 


television master control, 


whether studios or remotes. 


must be chosen at the proper time and 


sources, 


two floors. 


sent out to the transmitter or network. 
Operating schedules call for split-second 
timing with no errors and a minimum 
of delay in meeting emergency or un- 
usual requirements as for rehearsals 
and special client showings. 

Here again, video relay switching 
finds its place in providing a flexible 
system. The actual switching panels 
used differ widely, however, in follow- 
ing each different station’s operating 
philosophy. In Figure 1 (Part I°) the 
master control monitoring and switching 
facilities are shown combined with film 
control consoles. In Figure 7, the mas- 
ter control room is in a different part of 
the building. The block diagram 
shown in Figure 6 illustrates the typical 
for these facilities using 
standard console sections and master 
monitors. Appropriate push-button 
panels are mounted in the consoles. 


connections 


Audio-Video Switching 


Many are now using tied-in audio 
switching in which audio channel relays 
are operated from the video system or 
just the opposite in which an audio con- 
sole and its associated relays have pro- 
visions for operating the video relay 
bays. A further variation, is provision 
for either separate or tied-in operation. 
Control circuits for one such arrange- 
ment are shown in Figure 5. In this 
circuit the audio relays in a standard 
master audio are 
switched from their own push buttons 
to the tally contacts on the video relays 
in the relay switching system.” 


control console’ 


Although the timing requirements for 
transfer time are quite different in the 
two systems. the video switching relay 


strips fit in without change. It is the 
*RCA BCS-1A, SRCA TS-20A. 
¢ Circuits extremely simplified; one relay in 
drawing ‘nay actually be two, or more in a 


special interlocking circuit or in identical cir- 
cuits for other channels. 
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usual practice to provide a gap switch- 
ing sequence in the audio channels, as 
a part of the relay interlocking circuits, 
which is very long compared to the 
value tolerable for video. When oper- 
ated from such a system, however, the 
video relays transfer at their own rapid 
rate independently of the audio timing. 
In the opposite arrangement, audio re- 
lays operated from the video channels 
should be provided with operate delay 
coils to restore the usual audio gap. 


Preset Switching 


A considerable improvement in oper- 
ating ease and accuracy may be brought 
about by the use of a preset switching 
system. With this arrangement. the 
rotary or push-button switch usually 
used for channel selection is normally 
dead and may then be set up for the 
next channel arrangement to be put on 
the air. Then, at the proper instant, 
one trip button will cause one or several 
channels to transfer to the new preset 
schedule. One type of preset control 
circuit is Only 
one outgoing channel is shown here; 
several are normally used side-by-side. 
For operation of individual channels the 
preset switch is set to the desired in- 
coming channel, then the local operate 
button is pushed at the proper instant. 
For master operation of several chan- 
nels simultaneously, the channels to be 
used are set up and then switched to 
master position. Then, the master oper- 
ate button will transfer all the channels 
at the same time. 


shown in Figure 6. 


A similar circuit, extended to include 
control of an audio switching system is 
shown in Figure 7. Normally, the 
audio and video relays are both oper- 
ated from the decks of the 
video preset switch. com- 
plete interlocking circuits for the audio 
relays are included so they may be 
operated separately or in conjunction 
with the video relays either on the same 
or different incoming channels. An ad- 
ditional feature is a form of double 
preset in which the outgoing channel 
trip circuits may be connected to eithe: 
In this way, two 


selector 
However, 


of two master busses. 
program arrangements can be 
and then put on the air in sequence. 
For instance, during a program change, 
a local commercial introducing a cer- 
tain show might be picked up on the 
transmitter line using the master preset 
A circuit, then, without disturbing the 
transmitter feed, the network line would 
be switched to the same program at the 
conclusion of the announcement by op- 
erating the master B circuit. 


preset 


[To Be Concluded in February | 
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TELEVISION 
COMPONENTS 


There’s no substitute 


for RCA experience 


RCA TV Components reflect RCA’s vast experience in 
TV design...and incorporate the most advanced engi- 
neering features. RCA TV components are unexcelled for 
wide-range deflection systems. 


RCA television components are “originals” built to 
rigidly held electrical and mechanical specifications which 
have been carefully co-ordinated with tube and circuit re- 
quirements. They are “performance proved” and competi- 
tively priced. 

RCA Application Engineers are ready to work with 
equipment designers in the adaptation of RCA television 
components to specific designs. For further information, 
write or phone RCA, Commercial Engineering, Section 
58AS, Harrison, N. J., or your nearest RCA field office. 


FIELD OFFICES: (EAST) Harrison 6-8000, 415 S. 5th St., 
Harrison, N. J. (MIDWEST) Whitehall 4-2900, 589 E. 
Illinois St., Chicago, Ill. (WEST) Trinity 5641, 420 S. San 
Pedro St., Los Angeles, California. 


| RADIO CORPORATION of AMERICA 


ELECTRONIC COMPONENTS 


HARRISON. fl. J. 
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Bnet 


“Freedom of thought 


and independence 


of action. . ee 


DONALD W. DOUGLAS 


President, Douglas Aircraft Company, Inc. 


“Freedom of thought and independence of action are among the keynotes 
of America’s economy. They are fundamental to our way of life. Systematic 
savings through the Payroll Savings Plan help the individual maintain his own 


independence and freedom of action and make us strong as a nation.” 


In more than 21,000 large companies (employing 100 
or more) and in many smaller companies, more than 
8,000,000 men and women are helping to keep America 
strong. By systematic saving in U. S. Savings Bonds they 
are doing their part to offset inflationary tendencies . . . 
they are building a reservoir of future purchasing power 
to support industry...they are providing financial inde- 
pendence for themselves and their families. 

The widespread success of the Payroll Savings Plan is 
an excellent example of our freedom of thought and inde- 
pendence of action. Far-sighted employers offered these 
8,000,000 Americans an opportunity to enroll in the Pay- 
roll Savings Plan. There was no pressure, no emotional 
stimulation. A Payroll Savings Plan application was placed 
before them. They “signed up”—to the benefit of them- 


selves, their companies and their country. 

Has every man and woman in your company been 
offered an opportunity to share in the benefits of the Pay- 
roll Savings Plan? How about the newer employees? How 
about those who did not sign before but may wish to do 
so now? Delegate one of your top executives to conduct a 
person-to-person canvass of your employees to make sure 
that every man and woman gets an application blank. You 
don’t have to urge them to enroll, or to increase their pres- 
ent allotment—they are anxious to build for their own in- 
dependence. 

Get in touch with your State Director, U. S. Treasury 
Department, Savings Bonds Division. He is ready to help 
you—with a package plan that reduces your work to the 
minimum. 


The U. S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 
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TV Audio 


(Continued from page 17) 


ruption or variation of level. Both 
mixers can also be used to feed pro- 
grams is to the transmitter at the same 
time. This procedure is necessary when 
it is desired to have an artist in the live 
studio sing to the accompaniment of a 
recording which is being played on the 
air at the same time. 

The singer’s voice can be amplified 
by one channel and the recording by 
the other and the two channels com- 
bined to feed the transmitter. The 
studio monitoring speaker can be fed 
the output of the recording channel 
alone, without danger of acoustic feed- 
back. 


Credits 


Credit is especially due to William 
Nielsen for the layout and construction 
of the audio consoles, and to William 
Sadler, Donald Anderson. Fred Street. 
and Roger Woodruff for their many 
helpful suggestions and assistance in 
construction. While it is true that the 
audio system cost several times the 
price of a conventional commercial 
audio consolette, the saving in man- 
power has already paid for this differ- 
ential and the station will continue to 
benefit for many years. 


Die Stamping 


(Continued from page 11) 


hum reduction by shielding grid leads 
from the filament leads. 

In addition to the fabrication of ad- 
justable inductors, adjustable air ca- 
pacitors can be made by stamping out 
one plate of the capacitor and suitably 
mounting the adjustable plate above it. 

The stamping process has also been 
found suitable for use in production of 
hf equipments (of the order of 20 to 
500 mc). since stability of circuit values 
can be affected. Tests have shown that 
it is actually impossible to measure any 
difference in the inductance of, for in- 
stance, loop antennas stamped from the 
same die. and these loops have run in 
the order of 200 microhenrys or more. 
Once an inductor has been stamped, 
it is permanently embedded in the in- 
sulating plate and its value can not 
change. Previous to stamping, the insu- 
lating plate can be treated with a coat- 
ing to keep it non-hygroscopic so that 
inductor values can be held at + 0 
tolerance. Values of Q up to 200 have 
been achieved for 210 microhenry loop 
antennas stamped on lucite with the 
loops tuned to 1 mc. The Q of inductors 
may be increased by employing silver- 

(Continued on page 24) 
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MODEL GL-22A MODEL TVN-7 
A versatile source of timing markers : The basic unit of a microwave signal 
fer accurate measurement of sweep : generator. Square-wave modulator for 
intervals with oscilloscopes: and syn- low-powered velocity-modulated tubes. 

_ chroscopes. — 


: — ®@ Cathode voltage continuously var- 
e Positive or negative markers | — iable 28-480 volts. 
Gi, £0, 16, CTO: ° — Provision for 180-300 volt range. 
variable to 50 volts. : : e 
Variable width and oak de e 
gate for blanking or timing. — : 


Reflector voltage range 15-50 volts, 


Provision for grid pulse modula- 
: tion to 60 volts, reflector pulse 
® Markers from external trigger or modulation to 100 volts. 
internal generator. May be syn- 
chronized with triggers up to “ 


KC. repetition rate. 


@ Square-wave modulation variable 
from 600 to 2500 cycles. 
: ® Provision for external modulation, 
@ Voltage regulation to timing 


circuits. Write for free bulletin. 


Write for free 


MODULATION MONITOR 


MODEL TAA-16 
High gain audio amplifier feeding a-c 


volt-meter for measurement of standing 
wave ratios with slotted lines. 

@ 500-5000 cycles with broadband 
selective control on front panel. ; i ( 

@ Sensitivity: Broadband 15-micro- (© Coverage 30-40 
volts: selective 10 microvolts. ‘162 mc. : 

® Meter scales 0-10 and standing- _ @ Flasher fadicsies | 
wave voltage ratio. 

®@ Panel switch for bolometer voltage 
application. 

@ Master gain control switch for 
attenuation factors of 1, 10, and with spponeaiely | ; 
100. antenna ~~ 

® Stable electronic power supply. ; 

Write for free bulletin. 


Inc. 


jn Canada, address M ass. 
Measurement Engineering Ltd. R ; NGINEERS 
Arnprior, Ontario ; 
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plated copper (or by electroplating 
silver on the inductors after stamping) - 
Increased inductance may be achieved 
by painting or stenciling high Q mag- 
netic paint on the rear of the insulating 
plate behind the inductor, or if the 
paint is non-conducting, it may be sten- 
ciled between the inductor turns. Simi- 
larly magnetic slugs may be locked into 
place in depressions at the rear of in- 
ductors to increase the inductance. 
Radio-frequency transformers and coils 
having two or three windings in paral- 
lel also can be produced. Inductors 
may be stamped in rectangular spirals 
instead of circular so as to obtain 
greater inductance for a given area. 
Mutual coupling between two plane 
spiral inductors on either side of the 
insulating plate can be increased by 
mounting a cylindrical compressed 
powder metal slug at the center of the 
inductors and perpendicular to their 
plane. The slug could be mounted to 
permit adjustments of coupling. An- 
other method of accomplishing tuning 
of an inductor, besides the use of an ad- 
justable brass slug above the inductor. 
is to employ a spring arm, adjustable 
for mechanically contacting various 
portions of the last turn of the inductor. 
A variable tuning unit can also be pro- 
duced by stamping coils on two pieces 
of insulating material, one of which 
can be moved relative to the other. 


It should be noted that since pure 
rolled metals. such as copper, are em- 
ployed, the current carrying capacity 
of stamped circuits is the same as that 
for conventional wiring using equiva- 
lent cross-section conducting areas. In 
addition, because of the greater surface 
presented by the flat stamped wiring 
compared to ordinary round wires, skin 
effect is less and heat dissipation is 
improved. The conductance of stamped 
wiring is not affected by the nature of 
the base material. Similarly as in con- 
ventional wiring, given sufficient cross- 
section area of conductors. the current 
carrying capacity of stamped circuits 
will be found to be more than sufficient 
for all currents used in low-power elec- 
tronic circuits. 


It is not necessary to prepare dies 
or use the stamping press.in construct- 
ing experimental or preproduction mod- 
els. Determination of inductor size may 
be made by using a previously stamped 
coil of a value larger than required 
and then cutting the end off with a 
knife until the desired value is achieved. 
Conductors may be laid down using 
scissors for cutting the metal to size 
and obtaining adherence with any elec- 
trical grade of glue, while connections 
are made with a soldering iron. Thus. 
it is possible, with relatively little con- 
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struction cost, to build a production 
prototype. 


Tooling and Dies 


Tooling up for the production of 
stampings does occupy a greater per- 
centage of total production costs, than 
in conventional assembling and produc- 
tion methods. This, however, can be 
considered as a desirable feature, in 
that with the reduction in labor re- 
quirements, a continuous improvement 
in methods and an accumulation of 
presses and other tools can result, in 
a relatively short time, in substantial 
savings in production costs. 

The die is comparatively inexpensive, 
since the tooling cuts are shallow. In 
addition, the die does not require crit- 
ical materials or special cutting abili- 
ties. Only a male die is required. (The 
female nest, where used, does not re- 
quire any of the characteristics of a 
die except for non-critical layout.) The 
total cost of a typical die is approxi- 
mately $400 at present. The dies usu- 
ally last for a complete stamping run. 
since they tend to hone themselves and 
are not subjected to destructive forces 
in the process. The life of the average 
die should be adequate to produce a 
minimum of 250,000 stampings. 

Reductions in size and weight of 
units employing stamped circuitry may 
may be considerable. since such inten- 
sively used items as wire insulation. 
sleeving, cable clamps and cording. 
terminal boards and strips. solder and 
ground lugs, and hardware can be elim- 
inated. Many items such as multi-sec- 
tion rotary switch supports and wafers 
and coil forms can also be eliminated. 

The inherent monoplane structure of 
stamped circuitry presents many pos- 
sibilities.. Both for production and 
maintenance purposes, all components 
are open to view, and components may 
be tested and replaced. 

The insulator base provides area for 
stenciling or stamping of reference 
symbols, names or instructions in prox- 
imity to associated items. Since termi- 
nals are all in one plane, connection 
of attached components in one opera- 
tion can be made by dip soldering. The 
elimination of hand soldering mini- 
mizes cold solder joints. Such opera- 
tions as moisture and fungus proofing, 
and testing of such proofing involve less 
time, effort and materials. Roller coat- 
ing for insulation of the stamped. cir- 
cuitry or for surface coating of the 
insulating plate can be accomplished 
simply and automatically. Spray or dip 
methods of coating or impregnating 
can also be employed. Since conductors 
are considerably shorter than in con- 
ventional wiring, the savings in copper 
for large volumes of production become 
substantial. 
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aR lpg TYPE TM-2B 


Low-cost, high-quality 
V Picture Monifor 


— with a dozen uses 


Here is a professional 1214-inch 
picture monitor you can set up any 
place in your station—control rooms 
—announcers’ booths—clients’ view- 
ing rooms—offices. It is completely 
self-contained with power supply. It 
is readily adaptable for portable sery- 
ice. Picture quality meets the require- 
ments of the most critical director. 


In the TM-2B, 6-Mc bandwidth 
permits use of closed-circuit signals 
—such as the signal from a control 
room. High-impedance video input 
makes it possible to terminate the 
signal in the monitor—or to “loop” 


the signal through several monitors. 
Vertical scanning can be switched 
for “mirror viewing.” Removable 
controls make it easy to operate the 
unit. “remote-control” (from a pro- 
gram console, for example). 


A special version of the TM-2B... 
using a 10-inch picture tube... is 
available for rack-mounting, or as a 
monitor in a program console. 


One of the handiest video units a 
station can own. Order yours from 
your RCA TV Equipment Represen- 
tative. Or from Dept. 23A, RCA En- 


gineering Products, Camden, N. J. 


» f 
TELEVISION BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 


Human Aspects of Engineering 
Quality into a Product 


by CARL L. GARTNER, 


Final test of receivers in quality control. 


A FREQUENT MANAGEMENT mistake is to 
plan a schedule so that there is no op- 
portunity to make major changes before, 
during, or after the pilot run, in the 
event of unexpected findings. The un- 
expected should always be expected in 
as important and complex an operation 
as modern mass production. 

Another essential phase of quality- 
control planning to eliminate the human 
aspects, gets under way with the be- 
ginning of production. The first prob- 
lem is to obtain the best quality con- 
sistent with the design and _ process 
capabilities. This calls for a_ tight 
quality rein on production each step of 
the way, from incoming materials until 
the finished article is shipped. 

We are all familiar with the control 
chart as a production tool. The tech- 
nical aspects of sampling are also well 
known. However. as it has been often 
indicated, sampling and control charts 
are only tools to be used as an index of 
quality. By themselves they are worth- 
less. The finest tool cannot work with- 
out the hands to guide it. We are told 
that 90% of quality control of produc- 
tion is in obtaining proper corrective 
action, but too seldom is there any or- 
ganized plan of obtaining such action. 
This is where careful planning and re- 
sultant routine action is important. 

It has been found that the best way 
to get a process in control and keep it 
in control is to “lay down the law” to 
manufacturing groups. Specifically, a 
procedure is set up where automatically 
after a process shows out of control, 
the parties responsible are notified. If 
continued lack of control exists. the 
process is automatically and immedi- 
ately stopped until corrective action 
satisfactory to the quality control group 
has been taken. In cases, where lot by 
lot sampling is done. the same effect 


*An IRE Professional Group on Quality 
Control paper presented at the Syracuse 


IRE-RTMA meeting. 
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Receiver Quality Control, Allen 


B. DuMont Laboratories, Inc. 


Part Il... . Securing Maximum 


Effectiveness From 


Sampling and Control Charts. 


can be achieved by bouncing all re- 
jected lots back to the manufacturing 
group and demanding 100% inspection 
by manufacturing. It is important to 
emphasize that these procedures should 
be standard routines and should not 
have to entail a decision every time 
In this man- 
ner, there can be no outraged cries, no 
unpredictability for the manufacturing 


poor quality is observed. 


groups. 
They know exactly what quality is 
expected. and also what will happen 


WHEN YOU CHANGE 
YOUR ADDRESS 


Be sure to notify the Subscription 
Department of TELEVISION ENGI- 
NEERING, 52 Vanderbilt Avenue, New 
York 17, N. Y., giving the old as 
well as the new address, and do this 
at least four weeks in advance. The 
Post Office Department does not 
forward magazines unless you pay 
additional postage, and we cannot 
duplicate copies mailed to the old 
address. We ask your cooperation. 


when and if they fail to comply; the 
human aspect is again being eliminated. 

This may seem to be a rather drastic 
way of controlling process quality, and 
itis! The immediate result of installing 
such a system will invariably be slowed 
production and irate tempers. How- 
ever. the long run effect will not only 
be improved quality of the product, but 
less salvage, scrap. repair. and best of 
all. more production than before. 


At West Coast IRE Meetin 


EL 3. 


% 


Left to right: Conrad Strassner and Sylvan A. 
Wolin of Pyramid Electric Co., Mrs. Strassner, 
and Mert Levenberg of Condenser Products 
Co., reviewing capacitor situation during re- 
cent IRE California meeting. 


Resonant Coax Lines 
THE CONCLUDING INSTALLMENT of the 
J. Gregg Stephenson paper on Discontin- 
uity Tuning Charts for Resonant Coax 
Lines scheduled for January will appear 
in February. 
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Production 


Self-Adhesive Metal Nameplates 


SELF-ADHESIVE METAL NAMEPLATES which 
are said to require no pre-drilling of holes, 
screws, rivets or other fastening devices 
have been announced. 

Consisting of a .003” thickness of alu- 
minum foil anodized and dyed to govern- 
ment specifications, the nameplates were 
developed to meet the needs of Boeing 
during the last war. 

Backed with a high tensile bonding ma- 
terial, plates can be applied to any smooth, 
cohesive surface on metals, porcelain, bake- 
lite, polystyrene, glass, wood, paints or 
enamels. 

Available in any one of five colors: 
brown, red, black, blue, green and alu- 
minum.—C and H Supply Co., Metal-Cal 
Division, Boeing Field, Seattle, Wash. 


Potential Tap Without Cutting Wires 


A POTENTIAL-TAP DEVICE that allows a volt- 
age measurement to be made across a load 
without the usual breaking in on the line 
has been produced. 

Consists of a wafer-thin plate which slips 
over the prongs of standard Edison plugs 
and provides two tip jacks that receive 
standard phone tips. The appliance to be 
checked is plugged through the potential 
tap into the power receptacle. Voltmeter 
with phone tip leads may be used to check 
the voltage with the appliance on or off.— 
Model 400 PT; Industrial Devices, Inc., 
Edgewater, N. J. 


Industrial Devices potential tap. 


Transformer Cans 


STANDARD SIZES of transformer cans are 
now available, with or without brackets, 
weld studs, blind inserts, compression-type 
hermetic seal bushings and stamped rat- 
ings——Heldor Metal Products Corp., 85 
Academy St., Belleville, N. J. 
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Ind truments 


High-Frequency Signal Generator 
A SIGNAL GENERATOR FOR MICROWAVE or 
super high frequencies, which offers con- 
tinuous coverage from 3800 to 7600 me, has 
been produced. 

Provides a 1 milliwatt signal into a 50- 
ohm coaxial load at zero dbm, Equipped 
with an output attenuator reducing output 
level to less than —100 dbm. Repeller volt- 
age tracks automatically, and no adjust- 
ment is required to select the correct fre- 
quency. Accuracy is said to be % of 1%. 

Instrument may be externally frequency 
modulated with maximum = deviation of 
+10 me. It may be externally pulse 
modulated, with a positive or negative peak 
voltage of approximately 15 volts. Internal 
square wave modulation is also provided 
within the frequency range of 400 to 1000 
cycles per second.—Model 618A; Hewlett- 
Packard Co., 395 Page Mill Road, Palo 
Alto, Calif. 


H-P shf siqnal generator. 


Utility Monitor 


\ SELF-CONTAINED UTILITY monitor, avail- 
able either as a portable instrument or as 
one designed for rack or console mounting, 
has been announced. 

Monitor is supplied in either of two 
models; 1244-inch housed in a gray carry- 
ing case with dark umber gray trim, and 
a 10-inch for mounting in the studio. 
Adapters for either rack or console mount- 
ing of the unit are also available. 

The monitor has a high-impedance video 
input with provision for looping or termi- 
nating the signal. Vertical scanning can 
be easily reversed by a switch to permit 
use of the mirror system of viewing. The 
frequency response extends to 6 mc, utiliz- 
ing the signal available from a closed cir- 
cuit in the TV control room. Five controls 
mounted on the front panel. The controls 
and the panel may be removed and mount- 
ed for remote contro] use in the program 
console——Models 7M-2B and TM-2A; 
Broadcast Equipment Section, RCA Engi- 
neering Products Department, Camden 2, 


Me dhe 


Regulated Power Supply 


A POWER SUPPLY, adjustable from 250 to 
300 v, designed to provide in excess of 
800 ma, with a regulation of better than 
02%, is now available. Ripple is said to 
be held to low levels required in television 
applications. Output impedance is less 
than 14% ohms.—Model PT-112; Polarad 
Electronics Corp., 100 Metropolitan Ave., 
Brooklyn 11, N. Y. 


TU Parts 


Knobs and Dials 


\ SERIES OF KNOBS AND NICKEL-SILVER DIALS 
in a variety of sizes and calibration mark- 
ings is now available, supplied with or 
without black phenolic skirts or satin 
chrome dials. Knobs are designed with 
extra thick walls. All types have heavy 


brass inserts and twelve flutes instead of 
eight—E. F. Johnson Co., Waseca, Minn. 


E. F. Johnson knobs and dials. 


Remote Control 


A REMOTE CONTROL UNIT which permits 
tilting, panning, focusing, and lens chang- 
ing of television cameras by distant opera- 
tors has been announced.—General Pre- 
cision Lab., Inc., Pleasantville, N. Y. 


RF Coax Switch 


A COAX SWITCH capable of transmitting rf 
current up to 10,000 me with swr said to 
be attributable to the switch itself, substan- 
tially less than 1.5:1 at most frequencies, 
has been developed. May be manually or 
electrically actuated and can be made to 
switch from two to six coax channels.— 
Thompson Products, Inc., 2196 Clarkwood 
Rd., Cleveland 3, Ohio. 
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THIS IS IT! we RELAY 


WITH Yuterchangeable Coc 


FOR A WIDE RANGE OF RADIO APPLICATIONS 


GUARDIAN Series 200 


Interchangeable 


COIL and 
CONTACT 


Switch Assembly 


Two basic parts—a coil assembly 
and a contact switch assembly— 


comprise this simple, yet versatile F ; 
cme The coil assembly consists of the coil and field piece. The contact 


i i i i d mounting 
assembly consists of switch blades, armature, return spring and mou! 
bracket. The new Guardian Midget Contact Assembly which is inter- 
changeable with the Standard Series 200 coil assembly, is also available 
in either single pole, double throw; or double pole, double throw. 


CONTACT SWITCH ASSEMBLIES 


Combination 


BIRTCHER TUBE CLAMP 
FoR MINIATURE TUBES 


POSITIVE PROTECTION 
AGAINST LATERAL AND 
VERTICAL SHOCK! 


The New Birtcher Type 2 
Tube Clamp holds miniature 
tubes in their sockets under 
the most demanding conditions 
of vibration, impact and cli- 
mate. Made of stainless steel 
and weighing less than % 
ounce, this New clamp for 


miniature tubes is easy to ap- Cat. No. Type F 
ply, sure in effect. The base aa: Siete Alta haps Daten 
is ae eee chassis by a 300-3 Contact Switch 
single machine screw or rivet Parts Ki 

saving time in assembly | | 204, Slanaard Doubleele Double Tarev 
and preventing rotation, There 200-Mi2 Midget Double Pole Double Throw 
are no separate parts to drop 200-M3 Midget Contact Switch 

Parts Kit 


¢ : or lose during assembly or 
during use. Birtcher Tube Clamp Type 2 is all one piece and 


13 COIL ASSEMBLIES 


requires no welding, brazing or soldering at any point. A.C. COILS* D.C. COILS 
If you use miniature tubes, protect them against lateral and Cat. No. Volts beg one 
ic c wi i me 2) = 6 A.C. = oe 
yee shock with the Birtcher Tube Clamp (Type 2). ey: 12 A.C. 200-12D 12 D.C. 
rite for sample and literature! 200-240 24 A.C. 200-24D 24 D.C. 
; VD ; : 200-115A 115 A.C. 200-32D 32 D.C. 
Builder of millions of stainless steel locking 200-110D 110 D.C. 

200-5000D 


Type Tube Clamps for hundreds of electronic manufacturers. 


Tie BIRTCHER CorZoration 


5087 HUNTINGTON DRIVE « LOS ANGELES 32 


*AIL A.C. coils available in 25 and 60 cycles 


GUARDIAN \G) ELECTRIC 


1615-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN [MDUSTRY 


Arthur L. Chapman, general manager of Matthew A. Camber has been appointed 


the radio and television and parts divi- 
sions; Curtis A. Haines, general manager 
of operations of the radio tube and tele- 
vision picture tube divisions; John B. 
Verrill, general manager of the tungsten 
and chemical division; and Howard L. 
Richardson, director of industrial relations, 
have been appointed vice presidents of 
Sylvania Electric. 


A. L. Chapman C. A. Haines 


J. B. Merrill H. L. Richardson 


Kendrick Lippitt, chief engineer of Tech- 
nical Appliance Corp., is now serving with 
the RTMA 31C committee on receiving 
antennas. 
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Personals 


Ray F. Sparrow has become senior vice 
president of P. R. Mallory & Co., Ine., 
Indianapolis, Ind. 


Robert K. Roulston has been appointed 
assistant to the president of Air King 
Products. 


Captain David R. Hull, USN (Ret.), has 
been elected a vice president of Raytheon. 
Hull, formerly assistant manager of the 
equipment divisions, succeeds Wallace L. 
Gifford, who has become a director and 
vice president in an advisory capacity. 


Jack Kaufman, president of Lewis & Kauf- 
man, Inc., and a group have purchased the 
entire capital stock of Taylor Tubes. Inc.. 
Chicago. Kaufman will direct the opera- 
tions of both Taylor Tubes, Inc., and Lewis 
& Kaufman, Inc., of Los Gatos, Calif, 


Robert H. Paschall has been appointed 
vice president in charge of sales of Univer- 
sal Electronics Sales Corp., Philadelphia, 
Pa. 


Varvin Hobbs has been appointed chief of 
the electronics diyision of the Munitions 
Board and government chairman of the 
Electronics Equipment Industry advisory 
committee, : 


national rep for the manufacturers’ divi- 
sion of Fidelity Tube Corp., East Newark, 
N. J. Leon L. Adelman has been ap- 
pointed Metropolitan N. Y. rep for the 
jobber division and becomes advisory sales 


manager. 


L. L. Adelman 


V. J. Alexander has joined Thomas Elec- 
tronics, Inc., Passaic, N. J., to direct the 
television picture tube sales and advyertis- 
ing programs. 


J. B. Lindsay, formerly with RCA, has 
joined the engineering deépartment of 
Thomas Electronics, Inc. 


M. J. Alexander J. B. Lindsay 
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VWOA News 


Personals 


Harry L. Corner, who recently suf- 
fered a severe case of pneumonia, is 
reported to be on the road to recovery, 
and resting in Florida... . A. Barbalate 
has been under a doctor’s care since 
October. The best for a rapid recovery. 
. . . Six new members have been wel- 
comed into our ranks: Eric A. Roberts. 
Commander Charles E. Biele (USN), 
Elton Earl Wood, Gedney M. Rigor, 
Joseph H. McKenney and Edward FE, 
Freeman. Roberts, who resides in 
Larchmont, N. Y., reports for work at 
the Texas Co. offices in New York City, 
where he holds the position of electri- 
cal engineer of the marine department. 
In the key business since July, ’30, he 
has served on the SS Lewis Lucken- 
bach, Paul Luckenbach and many 
others. A very active ham, his station 


has been the key point through which 
election returns have been channelled 
to New York City for rebroadcast by 


voice. . . . Wood’s wireless days go way 
back to *17. He sailed aboard the SS 
Yuma. . . . Rigor, who now resides in 


Clinton, Md., began his space work in 
*18 in the U. S. Navy. His first wireless 
activity was as an assistant involving 
the placing into service of the old wire- 
less direction finder stations DF at Cape 
Henlopen, which was one of the first, 
Cape May and the Bethany Beach 
group. He also sailed aboard a sub- 
chaser and a destroyer and put in some 
time at NSD DF station. Assignments 
to merchant ships included SS Allen- 
town. SS Ed. Luckenbach, SS President 
Polk, SS Hahira, SS Bohemian Club, 
etc. His first license was signed by R} 
Cadmus at Baltimore, November 20, 
1919. During the °30’s he held down a 
trick at WNW and in 738 returned to 
active duty with the Navy where he is 
still active. His tour of duty has in- 
cluded the Cheltenham Naval radio sta- 
tion, U.S. Naval air station at Trinidad, 
and as Radar Officer in the 8th Naval 
District, moving to BuShips in “46. His 
present rank is Lieutenant. Me- 
Kenney, who hails from Houston, Texas, 
is regional manager for the FCC. He 
also began his wireless career in 718 
aboard the USS Oklahoma of the U. 5. 
Navy and subsequently saw service 
aboard the USS Imperator until late °19 
when he became a commercial operator 
working for such oldtimers as Ship 
Owners Radio Service (SORS) and 
RMCA. In ’22 he went with the Fed- 
eral Barge Line out of Memphis, Tenn., 
until March, ’23, when he joined the 
U. S. Engineers. From March, °28, to 
date he has been continuously with 
either the Department of Commerce, 
Federal Radio Commission or the FCC. | 
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WVEW 12 CHANNEL R.F. WOBBULATOR 


Plus all the extra 
advantages of 


Manual Channel Selection 


15 MC Bandwidth on all channels, 
each channel individually adjustable. 


Covers all 12 television channels on 
oscillator fundamental frequency. 


Pulse type markers extending to zero 
baseline at sound and video carrier 
frequencies—either or both markers 
may be turned ON or OFF. No spuri- 
ous markers produced. Accuracy 
0.02% crystal controlled. Additional 
Pip type markers for external use. 


Output 0.5 volt peak across 75 ohms 
on all bands. 


Vv 


@ Write for Type 1210 Data Sheet for full details 


Attenuator range 80 Db by means of 
3—20 Db and 1—10 Db steps plus 
10 Db Variable. 


Zero signal output reference baseline 
always present. 


Provisions made for use with either 75 
ohm unbalanced, or 300 ohm bal- 
anced input receivers. 


Triangular sweep, properly phased, 
provided for scope. 


Special filters to eliminate leakage. 


Power supply self contained 
electronically regulated. 


and 


@® Write for Canadian office address 


Manufacturers of a Complete Line of TV Test Equipment 


PeldInstrumert Co. Ine 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J. 


FOR ACCURATE TESTING OF 
COMMUNICATION AND TELEVISION 


COMPONENTS UNDER LOAD CONDITIONS 


1110A 


FREED NO. 


INCREMENTAL INDUCTANCE BRIDGE 


Designed for measuring the inductance of Iron 
Core components for frequencies up to 10000 
cycles. Inductors can be measured with super- 
imposed direct current. Ideal instrument for 
manufacturers and users of iron core components 
for communications and television. 


Accuracy 1% 
Inductance Range 1 millihenry to 10,000 Hy. 
Maximum current 1 Amp DC 

Recommended accessories: 


AC Supply #1180 DC Supply #1170 
Null Detector #1140 or Vacuum Tube Voltmeter 
& Null Detector #1210 


SEND FOR THE NEW FREED CATALOG 


FREED TRANSFORMER CO., INC. 


DEPT. JL, 1718 WEIRFIELD ST. 
BROOKLYN (RIDGEWOOD) 27, N. Y. 


AMPERITE 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
| New Yorker. 

e Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away—reproduction is 
alwoys perfect. 

e Not affected by 
any climatic conditions. 
® Guaranteed to with- 
stand severe “knocking 
around.” 


Models 
RBLG—200 ohms 
RBHG—Hi-imp. 

List $42.00 


| 


4 “Kontak” Mikes 
|Model SKH, list $12.00 
/ Model KKH, list $18.00 


i ductory Offer, 
Special Intro 
ss es illustrated folder. 


Special Write 
Offer: an 


2 AMPERITE @mpany inc. 


d 4-po 


561 BROADWAY ‘e NEW YORK 12.N. Y. 
Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 
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FIELD TESTED 


Installation Information on 


ue Kamen — 
and 


RECEIVING 
ANTENNAS 
TV... FM Antenna Installation 


by Ira Kamen 
TV Consultant 


and Lewis Winner 


Editorial Director, 
Bryan Davis Pub. Co., Inc.; 
Editor, Service and TeleVision Engineering 


The only practical book on the all-im- 
portant item in TV and FM reception 
. . . based entirely on actual expe- 
riences in the most active TV and FM 
areas in the country. 


Over 35,000 words of vital data with 
over 130 photos and drawings. 


Ten chapters covering: 


Installation Teols 

Antenna Installation Procedures 
Securing 12-Channel Coverage 
HF Antenna Installations 

TV Interference 

Fringe Reception 

Master Antenna Systems 

FM Antennas 

Installation Business Practices 
Tricks of the Trade 


The first book in which you'll find 
complete design and installation in- 
formation on every type of TV and 
FM receiving antenna. 


Contains detailed illustration and sub- 
ject index for rapid reference. 


$2.00 


Postpaid 


Available direct or through 
your distributor 


Send coupon below to your distributor or 
direct to: 


Bryan Davis Publishing Co., Inc. 
(Book Dept.) 


52 Vanderbilt Avenue, N.Y. 17, N.Y. 


Please send me a copy of "TV-FM 
Antenna Installation,’ postpaid, for 
which | am enclosing $2.00. 


(Please Print} 


NAME 


ADDRESS ........ 


Industry Literature 


Lefax, Philadelphia 7, Pa., has issued a 
catalog listing 2,000 of their pocket-size 
technical books. Books consist of approxi- 
mately 140 pages of tables and data in 
pocket size, loose leaf form. Subjects 
listed include: hydraulics, machine design, 
surveying tables, metallurgy, metals, trans- 
formers, relays, meters, electricity ac-de, 
ac motors and generators, electrician’s 
data, general math, physics, radio, tele- 
vision and FM. 


The Richardson Co., 2762 Lake St., Mel- 
rose Park, Ill., has published a four-page 
brochure, entitled Insurok Molded and La- 
minated Plastics, which describes a line of 
laminated and molded plastics products. 
Includes a description of available forms, 
fabricated parts, gear stock, bearings, and 
post formed laminates. 


Allied Electric Products, Inc., 76 Coit St.. 
Irvington 11, N. J., has released a 24-page 
catalog, No. 161, describing attachment 
plug caps, cube taps, cords, lamps and T\ 
picture tubes. Introduced are two Tap- 
master extension cord sets. Cataloged in 
detail is a complete line of spring-action 
blades and contacts. Sheldon aluminized 
reflector lamps are also described. 


Marcus Transformer Co., Inc., 32-34 Mont- 
gomery Street, Hillside, N. J., has pub- 
lished a 4-page bulletin, No. 50-FC, de- 
scribing air-cooled distribution  trans- 
formers. 


Synthane Corp., Oaks, Pa., has released a 
six-page folder entitled Practical Methods 
of Machining Synthane Laminated Plastics, 
which includes data on tool speeds and 
recommended machine setups for circular 
sawing, band sawing, turning and boring, 
threading, drilling, milling, automatic 
screw machining, gear cutting, punching, 
and machining of glass base material. 
Chart on sheet standards lists 18 perform- 
ance ratings for each of 17 grades of lami- 
nated plastics. 


The RCA Tube Department has prepared 
an enlarged edition of their booklet, Photo- 
tubes, Cathode-Ray, and Special Tubes, 
CRPS-102-A. Booklet contains data on 
more than 150 tubes, including single-unit, 
twin-unit, and multiplier phototubes: 
cathode-ray tubes; TV camera tubes; TV 
monoscopes; low-microphonic tubes; uhf 
tubes, ete. 


The Hewlett-Packard Co., 395 Page Mill 
Road, Palo Alto, Calif., has released an- 
other issue of their H-P Journal covering 
a 700-me voltmeter and its applications. 


Andrew Corp., 363 E. 75 St., Chicago 19, 
Ill., has published a 32-page general price- 
list catalog, covering semi-flexible and rigid 
coax transmission lines, gas equipment, 
open wire lines and fittings. antennas, ete. 


Astron Corp., 255 Grant Ave., E. Newark. 
N. J., has published a 12-page catalog, 
AC-2, detailing characteristics of dry elec- 
trolytics, molded paper tubulars, oil paper 
capacitors and WVetalite self-healing, sub- 
miniature, metallized paper capacitors. 


YOUR BEST BUY 


Block from Times Square ... Walking 
distance to everything worthwhile. 


HOTEL 


LINCOLN 


44th to 45th Streets at 8th Avenue 


1400 Rooms, each with 


Tub and Shower, from 33 50 


ST 
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Briefly Speaking .. . REISE 10 : oe : 
PLANT EXPANSION ACTIVITY. now really . i NT R M 0 D 1 LAT 10 i ; M E R | 
spinning around. has produced quite a : meres ee Ce Te M d 


few striking facility innovations. In 
Boonton, N. J.. for instance, Measure- 
ments Corp. now has a new completely 
air-conditioned building located on an 


81-acre tract. one story in height, 250 mrenwoouarion ere” 


feet long by 100 feet wide. with double ; | vata =e 


wTe, romero 
Lapses jp Repitrs 


walls of vitreous bricks. It is reported 
that all interior walls have been mois- 
ture-proofed, and in addition, radiant 
heating has been installed as one type 
of a heating system. while blower- -type 
space heaters can be used as an alter- 


nate system. .. . Synthane Corp., Oaks, . : GENERATOR 
Pa., have moved their district office to 3 e é LOW FREQUENCY: 60 cycles.* 
125 Parkway Road. Bronxville, N. Y. © Completely Self-Contained HIGH FREQUENCY: 3000 cycles, 
Electronics Measurements Corp. @ Direct Reading For Rapid, LE/HE VOLTAGE Relie: Fixed a 
will soon be located at 280 Lafayette | Accurate Measurements ah Imocdeneas, mS DBM 
sy New York 12, N. Y., where they To insure peak performance from all matched to 600 ohms. 
will occupy floor area twice that of | audio systems; for correct adjustment OUTPUT IMPEDANCE: 2000 ohm 
their present facilities... . Major Ray |} and maintenance of AM and FM receiv- RESIDUAL IM: 0.2% max. _ 
A; Morris is now assistant sales man- {| ers and transmitters; checking linearity (Other frequencies on speci 
Reoreo INE emanufacturers of the of film and dise recordings and reproduc- ANALYZER : 
j ats ‘ tions; checking phonograph pickups and INPUT VOLTAGE: Full scale ranges of 
Regency booster Benjamin Ozarofl : P = P : “th 
. ree J See recording styli; checking record matrices; 3, 10 and 30 volts RMS. Less than 
fas become president of the Fidelity | adjusting bias in tape recordings, ete. __ one volt of mixed signal is suffi 
Tube Corp.. 900 Passaic Ave.. East for Operation. 
Newark, N. J... . William H. Hazlett 


has been named field rep for the east- MEASUREMENTS K ohms. 


INTERMODULATION: Full scaler nge 


ern seaboard of the Audio and Video CORPORATION of 3, 10 and 30% 
Products Corp.. 1650 Broadway, New _ ACCURACY: +10 
VOrKseL O MINGs Yew ae J Arthur L. Morrison BOONTON AY NEW JERSEY _ OSCILLE 
has become purchasing agent of Weston bess 


Electrical Instrument Corp.. succeeding 
George T. Deaney. who has _ been 


made war activities coordinator. .. . A 
folder describing six instruments for | 
Tt . . } 
FM and TY servicing has been released ADVERTISERS IN THIS ISSUE 
by the Simpson Electric Co., 5200 W. TREC Oe Ewe ceaiNe 
Kinzie St., Chicago 44, Il. Described | 
are a plate conductance tube tester. - | JANUARY, 1951 
field strength meter. mirroscope, vt volt- AMPERITE COMPANY ....... m 2 
“11° Agency: H. J. Gold Co 
ohmmeter. ac-dc volt-ohm-milliammeter 
: ; anal Serie THERBIRRCHERECORP! ee etecre merrier 28 
and the genescope. .. . The Ira Kamen | Maoneys Crosiey Se Jetiries ic A 
i , faster | BOONTON RADIO CORPORATION............. 
Richard ,H. Dorf text on Th et Agency: Frederick HOI Inc pa 
Sys 5 is 7 BROWNING LABORATO RU (cremacdncanrs 
Antenna Systems, published by John : JOM RING ABO GATORIES oN. 
Rider, is now available. Book is priced CS tyes | 
Say ALLEN B. DUMONT LABO INCH 
at $5.00 and contains 368 pages and Agency: Austin C. Lescarboura & Staff 
; i ions line of tele- 
234 illustrations. othe . oe FREED TRANSFORMER COMPANY.... 29 
vision cabinets is described in a 14-page | — Agency: Franklin Advertising Service 
catalog released by Standard Wood FUL ADTANMELEET RIO COMPANYS. . » | You Need SUN RADIO’S 
Products Corp.. 43-02 38th St., Long Agency: Kennedy & Co 


Island City, N. Y. . . . A three-shift LINCOLN HOTEL ene are » | BIG NEW CATALOG 


. . A : Harry Atkinson, Inc 
operation, involving between 1,500 and pst EE ce 
1,800 people. is now underway at the ape ance lS eds ‘s+. 3H | Sun Radio's New Electronic Parts catalog 
plant of the Clarostat Mfg Co., Inc pig (alms contains latest complete listings of com- 

Slaros Mfg. = 2 


issues of the RADIO CORPORATION OF AMERICA ponent parts, instruments, tubes, wire, 
Dever mat vgeg > HeCenh issues of the a af eae |: 25, Back Cover | acessories. In an entirely new, easy-to- 
g = [ ompson Co : 
Aerovox Research Worker contain dis- | Agency: J. Walter Thom use, easy-to-file 8 1/2 x 11"format, For 
cussions of audio-frequency distortion SPRAGUE ELECTRIC CO......- 4 | industry, research, universities, technical 
/ ] SION TEE CONGO oc inal schools, technicians, engineers, Write for 
measurements and TV-antenna installa- STACKPOLE CARBON CO....... Inside Front Cover : ; : 
( . Agency: The Harry P. Bridge Co. , your FREE copy. Dept. Gee 
tion for the fringe areas. SUN RADIO & ELECTRONICS COMPANY. 34 
= Agency: Austin (@, Lescarboura & Staff 
Measurements plant at Intervale Road, SYLVANIA ELECTRIC PRODUCTS CO., INC. 3 : 
Boonton. N. J. Agency: Cecil & Presbrey, Inc. Wy: 
Z aw 
TEL INSTRUMENT COMPANY.............-.. 29 — 


Agency: Lewis Advertising Agency 


AN 
THOMAS ELECTRONICS, INC. Inside Back Cover [4 & ELECTRONICS CO. INC. 


Agency: Conti Advertising Agency, Ine. 
122-124 DUANE ST.- NEW YORK 7,N.Y. 
U. S. TREASURY DEPT......- - F 22 


WELLS SALES, INC.......-++:+> RD 2 blocks North of ChambersSt. - Est, 1922. 
Agency: Turner Ady, Agency Hoare Daily 9-6, Saturday 9-4:30, 


i ASSES TLE TLIO DEAT, | 


31 


TeleVision Engineering, January, 1951 


FINEST QUALITY 


Immediate Delivery from Our Huge Stock... 
All New and Unconditionally Guaranteed! 


FIG. G 


WIDE SELECTION 


TOGGLE SWITCHES 


oO F EL EC TR oO NIC STOCK MANUFACTURER & Ahir, 
NUMBER FIG. CONTACT ARRANGEMENT NUMBER rivet 
COMPONENTS AT PH-500 A SPDT. B1B. $0.35 
PH-503 A SPDT Center Off Mom Each Side. Bll. : - 
PH-505A A SPDT Momentary. B21. Es 
W PH-505 A SPST. AN-3022-2B. a 
PH-506 A SPDT Center Off. AN-3022-1. F 
PH-507 A SPDT Center Off Mom Each Side. AN-3022-7B. 32 
Tubes ¢ Resistors PH-513 A SPDT Center Off. See Hammer AN 2022-18. 2 
PH-514 A SPST. utler Hammer B-5A, A 
PH-516 A SPST. B5. 35 
Condensers LT-104 A SPDT One Side Momentary. Cutler Hammer 8905K568. 35 
5 bl 309-168 A SPST. pies oe ee 
309-178 A SPDT Momentary. : : j i 
Wire and Ca e 309-181 A SPST Momentary. Cutler ane conte ae 
305-172 Spcl. SPST Momentary. Cutler Hammer z r 
Volume Controls 305-182 Spcl. SPST Momentary. Cutler Hammer 8905K630. 45 
C C f 370-14 A SPDT Center Off 1 Side Mom. Cutler Hammer B-7A. = 
- 370-4 A SPDT Center Off. Cutler Hammer B-9A. 5 
0 ax onnec ors 370-25 A SPST Momentary. Cutler Hammer B-6B. os 
itn 309-169 B SPST Momentary. Cutler Hammer B-19 ts 
Relays . Rectifiers PH-509 Cc DPST. AN-3023-2B. 45 
PH-510 C DPDT Momentary. Cutler Hammer 8715K2. 50 
Transformers : Chokes PH-511 c DPDT Momentary. Cutler Hammer 8715K3. 50 
2 = | PH-512 c DPST. Center Off. Cutler Hammer ey ae 
303-65 Cc DPST. Cutler Hammer AN-3023-2. “ 
Micro Switches, Togg es 309-163 Cc DPDT Center Off Momentary. Cutler Hammer C-11. 55 
C 309-162 c DPST. Cutler Hammer C-1. 45 
Antennas, Accessories 309-164 (6 DPST Momentary. Cutler Hammer 8711K3. 40 
| e A bli 305-87 D 1 Side DPST Mom, 1 Side SPST. AH & H. 95 
LT-100 F SPST. Cutler Hammer. .22 
E ectronic ssem les LT-101 F SPST Momentary. AH & H. W/Leads. .20 
Cat | . . 301-51 G 4PDT Momentary. Cutler Hammer 8905K12. a5 
Dial Light Assemblies| 3:33:, i ee aon a ee Z 
309-161 K SPST. Cutler Hammer 8781K3. 1.95 
9 ee 309-170 K SPST. Cutler Hammer 8905K656, 2.25 
301-41 L DPST. AH & H 75 
305-76 jb DPST. AH & H—Open Frame. Whe, 
319-50 L SPSIh Allied Elec. Mfg. Corp. .28 
305-170 Spcl. SPST. Cutler Hammer Type B13. 40 


PS) 
\ \ J SWITCHETTES 


LEAF SPRING SWITCHES 


STOCK SPEC. BACK OF PRICE 
NUMBER CONTACT ARRANGEMENT INFORMATION PANEL DIM. EACH 

STOCK MANUFACTURER'S TERMINAL UNIT 302-96 HPDT One Side. Ra Gy ach puree a Nee CHIT 
NUMBER TYPE NUMBER CONTACTS LOCATION PRICE 311-58 1A Momentary & 1A. W/Escutcheon Plate 33/4x3/4x3/4 1.35 
303-20 CR1070C103-A3 N.C. Side $0.47 309-167 2C One Side. 2) Sees » 3x%gxll4g 1.25 
301-29 CR1070C103-B3 N.0. End 47 305-183 3A Momentary & 3A Momentary. . Giere . 3Yex11/sx3/4 1.50 
303-34 CR1070C103-C3 1-N.0. 1-N.C. End 47 319-43 DPDT Center Off. Mossman, 37/ax2x13/e 85 
303-18 CR1070C103-F3 1-N.0. 1-N.C. Side 47 319-42 4PDT Center Off Mom One Side. Mossman. 37/sx2x13/s 95 
303-19 CR1070C103-E3 N.O. Side 47 309-159 Mossman. 37/sx2x1¥/4 85 
303-43 CR1070C123-B3 N.O. End 47 309-158 Mossman. 37/8x2V4x17/s 85 
303-23 CR1070C123-C3 1-N.0. 1-N.C. End 47 309-165 Mossman. 37/ax154 6x14 ao 
305-83 CR1070C123-J2 SPDT End 47 311-96 Bakelite Actuator. 37, 6x15/8x7/s 85 
303-22 CR1070C123-J4 SPDT End 47 305-164 - 3Ysxllj;gxl4g 1.25 
303-17 CR1070C124-M4 SPDT Side 47 319-43A 37/sx13/ex2 95, 
303-16 CR1070C0128-C3 1-N.0. 1-N.C. End 47 305-165 3A & 3A. Switchboard Type. 43/4x1Vex3/4 95 


Many Other Types in Stock. Send Us Your Requirements. 
Order From Your Parts Jobber or Directly From Wells. 


WRITE FOR NEW 
WELLS CATALOG 


World’s Largest Display of Radio and Electronic Com- 
ponents. 9000 Square Feet of Display All on One Floor. 


833 W. CHICAGO AVE. DEPT. E, CHICAGO 22, ILL. 
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OPPONENT: 


A top bobsled team—athletes trained to work as one in handling 
their balanced, ruggedly built sled—can consistently defeat the 
clock in negotiating the treacherous, one-mile Mt. Van Hoevenberg run. : 

Likewise, T. E. |. engineers and production personnel work as a unit with a similar goal — the conquering 
‘of TIME’s deteriorating effects through the building of an ever-stronger picture tube. For Thomas’ highly 
trained personnel, specially designed equipment, and efficient production techniques are consistently increas- 


ing the life of Thomas tubes in the contest with TIME. 
levision picture tubes—for top operating efficiency and truly LONGER life 


THOMAS ELECTRONICS, Inc. 


Passaic, New Jersey 


For the greatest value in today's te 
—specify T.E.1. In all popular rectangular sizes, black-face. 


118 Ninth Street 


eee the RCA-17CP4 


As pioneers in the development of the 
kinescope, RCA leads again with a new 
and advanced type of metal-shell rectangu- 
lar kinescope .. . destined to become the 
industry’s leading large-picture tube. The 
new RCA-17CP4 has a picture area of 
14%." x 11", and offers designers the fol- 
lowing notable advantages... 


Use of the metal shell not only makes 
practical a construction which weighs less 
than a similar all-glass tube, but also makes 
practical the use of a higher-quality face 
plate than is commonly used on all-glass 
tubes. 


The rectangular shape, which allows re- 
production of the transmitted picture with- 
out waste of screen area, permits use of a 
cabinet having about 20 per cent less 
height than is required for a round-face 
tube having the same picture width. In ad- 
dition, the chassis need not be depressed 
or cut out under the face of the tube and 


controls can be located as desired beneath 
the tube. 


The 17CP4 with its design-center maxi- 
mum anode-voltage rating of 16 kilovolts, 
provides pictures having high brightness 
and good uniformity of focus over the 
whole picture area. It has a high-efficiency, 
white fluorescent screen on a relatively flat, 
high-quality faceplate made of frosted 
Filterglass to prevent reflection of bright 
objects in the room and to provide in- 
creased picture contrast. 


Employing magnetic focus and magnetic 
deflection, the 17CP4 features an improved 
design of funnel-to-neck section which fa- 
cilitates centering of the yoke on the neck 
and, in combination with better centering 
of the beam inside the neck, contributes to 
the good uniformity of focus over the en- 
tire picture area. The diagonal deflection 
angle is 70° and the horizontal deflection 
angle is 66°. 


rectangular kinescope 


Other features incorporated in the 17CP4 
are short overall length and an ion® p 
gun which requires only a single-field, ex- 
ternal magnet. 


RCA Application Engineers are ready to 
co-operate with you in applying the 17CP4 
and associated components to your spe- 
cific designs. For further information write 
RCA, Commercial Engineering, Section 
58AR, Harrison, N. J. 


Austiov RCA-developed tube 


Designed for Radiosonde Service, the 
RCA-5794 employs two resonators 
integral with the tube. The output 
resonator is tuned to 1680 Mc by ae 
means of an adjusting screw. Useful WU 
power output is 500 milliwatts. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 


HARRISON, N.J. 


